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PREFACE 


Sustainable Agriculture, as delineated by Congress in the Food, Agriculture, 
Conservation and Trade (FACT) Act of 1990, is a concept of creative 
interdisciplinary teamwork, which emphasizes drawing on the capacity of 
both public and private research and education to create, integrate, and 
extend knowledge to perpetuate the implementation of site-specific 
agricultural systems that meet the economic and environmental needs and 
wants of society. 


In concert with the FACT Act of 1990, the Cooperative Extension System 
(CES) has actively sought national, state, and local participation of research 
and education in delivering sustainable agriculture educational programs. 
This publication provides insight into these cooperative efforts in 34 states. 
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ARKANSAS 


OVERVIEW 


We are struggling like many others to produce a good working definition of sustainable agriculture 
and what that means to Arkansas farmers and to our Extension programs. Our current view of 
sustainable agriculture is an agriculture that is environmentally sound and economically viable 
when carried out through integrated production systems. We agree with Dr. John Ikerd, 
University of Missouri, that it should remain productive and useful indefinitely. We have 
established an interdisciplinary task force within the Extension Service to address the nationwide 
Extension initiative of increasing the competitiveness and profitability of agriculture. To our mind, 
much of what sustainable agriculture is relates to this initiative. We have also established an 
interdisciplinary task force to deal with the initiative of alternative agriculture. The mission of 
these task forces is to determine Extension goals and educational methods in these areas. In 
addition to the task forces, the Cooperative Extension Service in Arkansas offers specific 
programs focused on the value and effective use of legumes, animal manure, disease-resistant 
varieties, relay plantings, crop rotation, integrated pest management, natural pest control, and 
management systems which include alternatives to chemical pest control and inorganic fertilizers. 
Our goal is to establish information delivery systems to both commercial and limited resource 
agricultural producers that will increase their productivity and profitability while minimizing the 
impacts on the environment. 


ACCOMPLISHMENTS 


The University of Arkansas Cooperative Extension Service has made large strides in "sustainable 
agriculture” in the last several years. Two of our most significant programs are the Crop Research 
Verification Trials and Reduced Rate Herbicide Program. 


Research verification trials as an Extension teaching method were initiated in Arkansas in 1980. 
These could have been appropriately named "Sustainable Agriculture Trials" with the commodity 
included. The purpose of the trials was to implement, demonstrate, and test Extension’s research- 
based interdisciplinary recommendations in cotton, rice, soybeans, wheat, and beef-forage. An 
agronomy-oriented specialist is employed as a coordination of the trials for each crop. The 
coordinator visits each trial at least once per week and initially makes recommendations in all 
areas of technology. After a year of experience, a locally designated Extension agent assumes 
the responsibility for decisions in consultation with the coordinator who continues weekly visits. 
The grower whose field is selected for a trial agrees to supply the land, equipment, and the 
management at no charge and to expedite all recommendations. Typically, a trial is conducted 
on a given field for 2 years compared with single phased attempts at implementing technology. 
The coordinator interdisciplinary crop system approach has been dramatically successful. The 
success of the program is a result of teamwork among crop producers. Extension personnel, and 
research scientists, special administrative support and direction by the Sue Lally of Arkansas 
Division of Agriculture, and funding from many sources. 


Between 1980 and 1989, a total of 259 row crop research verification trials and 1 entire farm 
beef-forage verification trial has been conducted. In the 1989 crop season, the yields of the 10 
cotton trials averaged 841 pounds of lint per acre. This is 22 percent greater than the 1989 state 
average yield. In rice, 10 trials averaged 6,120 pounds per acre, which was 10 percent higher 
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than the record state yield that year. The 10 irrigated soybean verification trials averaged 42 
bushels per acre, approximately a 30 percent increase over the state irrigated average. In wheat, 
the 10 verification fields yielded an average of 49 bushels, or 12 percent greater than the average 
state wheat yield. 


In addition to improving the efficiency and the level of production on these fields, one of the 
primary goals has been to lower input costs by reducing pesticide rates and fertilizer rates where 
possible. County Extension agents trained through these verification trials are able to 
disseminate this reduced rate knowledge to other farms in the county thereby maximizing the 
effect of the program. 


The beef-forage verification trial began in 1984 and has continued for 6 years on the same farm. 
During that period, returns to the farm above specified costs have risen from - $11,154 in 1984, 
the year the project began, to +$15,913 in 1987 and +$10,221 in 1988. These increases have 
strong positive implications for cattle producer sustainability. A portion of this pecuniary 
improvement is due to proper use of poultry litter and commercial fertilizer, forage species, hay 
testing, timely harvests, weed control, and supervised grazing. Individual Extension management 
practices "verified" in this project are currently being shared with producers. One method used 
involves monthly articles in the Arkansas Cattle Business magazine with a circulation of 8,000 
subscribers. 


Applied research on reduced rates for herbicides in Arkansas continues to show herbicide inputs 
can be taken lower and lower by substituting mechanical weed control spring narrow bands 
targeting herbicides to the most susceptible weed species, and making very early applications. 
In addition, this applied research is currently being implemented through written 
recommendations, computer programs, popular press, and producer meetings. Research in 1989 
with band application and new cultivator equipment reduced herbicide costs from $21 an acre to 
$2.30 an acre, which shows the hypotheses of reduced herbicide inputs can be expanded further. 


Along with these efforts, the University of Arkansas Cooperative Extension Service is an active 
participant in a regional LISA project to evaluate the potential of relay planting of soybeans into 
wheat. Research efforts with this concept have been ongoing in Mississippi for the last 3 or 4 
years, and the results look promising. Although wheat yields are decreased from 10 to 20 
percent with the relay planting scheme, relay planted soybean yields have equaled conventional 
full-season beans and show an increase yield potential of around 10.to 20 percent over double 
crop plantings. The entire effort of the Extension crop educational program is an attempt to 
provide the Arkansas grower with the most cost-effective production scheme possible with an end 
result of long-term economic sustainable production programs. In 1989, the Extension soybean 
educational program resulted in an estimated total cost savings of $11.50 per acre for those 
growers who participated in the program. As a result of this and other Extension efforts, a total 
net increase to Arkansas soybean producers from Extension educational programs was estimated 
at $50 million. 


Cotton growers who enrolled in Extension’s community-wide insect management and boll weevil 
suppression programs realized a $6 million savings in cotton pest management expenses 
specifically due to a reduction of pesticide applications. As a result of this effort, 200,000 acres 
of cotton were protected from promiscuous application of insecticides. Educational efforts on soil 
testing and plant nutrition sustain cotton yields on 500,000 acres. A weekly program of cotton 
plant nutrition monitoring contributed to efficient fertilizer recommendations in an $18 million 
increased income on 243,000 acres. 


1-2 


Our educational program in rice helped increase the gross income of 5,000 rice producers by $54 
million as a result of reduced inputs and sustained yields. Savings of $8 million worth of 
phosphorus fertilizer on 1 million acres of rice land resulted from soil testing and plant nutrition 
education. The effort resulted in the reduction of approximately one million pounds of phosphorus 
fertilizer which in turn minimizes eutrophication in streams, lakes, and reservoirs. 


Soil testing for nitrates on 5,000 acres of forage land caused cattlemen to apply less nitrogen 
fertilizer, thus reducing forage production costs and protecting water quality. Animal waste 
disposal on pastureland is being encouraged to reduce commercial fertilizer costs and keep tame 
grass productive and healthy on soils low in fertility. This practice simultaneously lowers 
production costs for beef producers while recycling an undesirable waste product. In addition to 
containing the equivalent 50 pounds of nitrogen, 40 pounds of phosphorus, and 30 pounds of 
potassium fertilizer per ton, poultry litter also contains secondary nutrients and humus and is 
beneficial to forage plants as well as to such beneficial soil organisms as earthworms. The use 
of clovers has also been emphasized in pasture and hay programs to further reduce the need 
for commercial nitrogen fertilizer. 


A cooperative effort between Oklahoma State University and the University of Arkansas has 
resulted in a printed newsletter that is distributed to county agents and farmers describing 
sources of information on low input method that can be used on their farms. We are actively 
working in a joint effort in Texas and Oklahoma to disseminate information to vegetable farmers 
on reduced inputs in vegetable production. 


An alternative crops technology effort has been initiated to support our limited resource farmers 
to provide options which reduce the chemical inputs and the associated costs but retain the 
quality levels which are required to enter the market place. On alternative crop technology 
demonstration farms, farmers are shown the beneficial results in improving the nutritional capacity 
of the soil by using summer and winter cover crops and soil test demonstrations in lime and 
fertilizer. 


Over 50,000 soil samples are processed through county Extension offices to determine the lowest 
recommended rates of fertilizers for farm fields and home lawns and gardens. This effort has 
resulted in a reduction of the accumulative rates of fertilizer on these sites. Such fertilizer 
recommendations have been a hallmark of the Extension Service for decades. 


In other accomplishments, agricultural specialists have conducted training sessions this year on 
recertification of pesticide applicators, animal waste management, and dead bird disposal to over 
250 county Extension agents. Nine study days/tours at Experiment Stations or demonstration 
plots involved discussions about reduced inputs and were attended by over 200 county agents. 
More than 130 letters or fact sheets that discussed minimum chemical inputs or alternative 
agricultural strategies were sent to 165 county agricultural agents during the past year. In fact, 
virtually all of our recommendations to our county agents and our clientele are aimed at the 
lowers inputs for maximum profit and yield. 


FUTURE/OUTLOOK 


Plans for the future include additional county agent training on animal waste management and 
reduced pesticide and fertilizer inbuts, continued applied research on reduced pesticide rates, and 
added verification trials in beef cattle. Meetings and field tours of applied research plots and 
demonstrations will also be held. Opportunities will be taken with statewide media to promote 
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awareness and discussion of these issues. The sustainable agriculture concept as currently 
discussed means that American farmers will have to gain an increased awareness of 
environmental concerns and implement the most efficient ways to utilize chemical inputs that are 
available. The Extension Service will have a greater burden in this area to provide education on 
the management skills and latest low-input pesticide and fertilizer recommendations to maintain 
the most efficient use of these inputs. 


Sustainable agriculture and natural resource programs have been prominent for some years in 
the mainstream of agricultural education. The public’s perception -- that sustainable agriculture 
means farmers should revert to the agriculture of 40 or 50 years ago -- is not a viable alternative. 
With the combined efforts of the land-grant university research and Extension facilities, 
sustainable agriculture will continue to mean that farmers will make the greatest profit with the 
least inputs in an integrated systems approach. 


Several new beef-forage verification projects will be initiated in Arkansas in 1991 as the initial 
project is phased out. 


Submitted by: 8B. J. Hankins 
Extension Agronomist - Forages 
University of Arkansas 
2201 Brookwood Drive - Box 391 
Little Rock, AR 72203 
501/671-2000 (FAX) 501/671-2251 


CALIFORNIA 


OVERVIEW 


California agriculture is in transition. The most productive agricultural state in the nation is facing 
pressure from growers, workers, government regulators, legislators and consumers to critically 
examine farming practices and their effects on the environment, rural communities, worker health, 
food safety and producer profitability. Responding to this pressure will require a transition to 
practices that maintain or enhance both natural and human resources while maintaining or 
improving profitability. 


A broad range of farming and marketing practices are included in the term "sustainable 
agriculture,” including production practices such as crop rotations, planting of legumes or cover 
crops, use of biological controls, reduced use of chemical or energy inputs, water and soil 
conservation and incorporation of livestock as an integral part of the operation. Sustainable 
agriculture also includes social values such as viable rural communities, fair and economically 
viable conditions for farm laborers, consideration of long-term land use and the threat of farmland 
conversion to other uses, and the health of all individuals touched by our food and fiber system. 
All of these practices and values are incorporated in the central goals of sustainable agriculture. 


We are working to attain these goals in California. The University of California has been active 
in helping growers meet the challenge of making the transition to more sustainable farming 
systems. 


SUSTAINABLE AGRICULTURE RESEARCH AND EDUCATION PROGRAM 


In 1986, at the request of the legislature, the University of California established the Sustainable 
Agriculture Research and Education Program (SAREP) to address the challenges facing the 
state’s agriculture. The goal of the program is to support scientific research required for the 
development of more economically viable and environmentally sensitive agricultural practices and 
to disseminate this information to farmers, ranchers and other interested parties. The 1986 
Sustainable Agriculture Act specifically defines SAREP’s three main responsibilities: 


° the administration of competitive research grants, 
° the development and distribution of information, and 
. the establishment of long-term farmland research sites. 


Public and technical advisory committees were appointed to advise the university on SAREP 
goals and to make recommendations on the award of competitive grants. The Public Advisory 
Committee includes approximately 15 individuals actively involved in agricultural production (large, 
medium and small-sized conventional and organic growers), as well as representatives from 
government, public organizations, and institutions of higher education. The Technical Advisory 
Committee is made up of approximately 15 faculty, specialists and farm advisors throughout the 
state with knowledge and experience in diverse areas related to sustainable agriculture. This 
committee managed the program until agronomist Dr. William C. Liebhardt was hired in 1987. 
The Technical Advisory Committee continues to make recommendations about the scientific merit 
of grant applications and advise the program. 
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ACCOMPLISHMENTS 


In the 3 years since its inception, SAREP has made major progress in each of its three areas of 
responsibility. 


Competitive Grants: Short & Medium-term Studies 


A primary function of the program is to offer grant money for research and education projects. 
In the first three funding cycles (1987, 1988, 1990), three thousand Requests for Proposals (per 
cycle) were sent out for plant and animal research and education projects. 


Since 1987, 51 projects have been funded for approximately $1.2 million. The widely-ranging 
projects include studies of cropping systems, animal husbandry, pest and weed control, post- 
harvest handling, marketing, an analysis of organic farming practices, a labor comparison in 
conventional and organic systems, videotapes on beneficial insect handling and soil management, 
and an introduction of sustainable agriculture practices into an urban gardening program. In 
1990, the most recent funding cycle, $350,000 was awarded to 22 research projects. 


SAREP encourages interdisciplinary systems comparison research as an important part of its 
competitive grants program. These projects focus on an integrated analysis of soil, air, water, 
plant, animal, pest and economic management of whole farming systems. They require 
communication among problem-solving and systems-oriented researchers, innovative farmers, 
farm advisors and extension specialists. Although many projects involve systems comparison 
research, SAREP also funds projects in four other general areas: critical component research, 
information development and distribution, monitoring innovative production systems and field 
demonstrations. 


It is estimated that these competitive grant projects probably capture 3.5 to 4 times their budgets 
in additional university resources. Projects that involve existing farms and ranches capture 
several hundred times their grant budgets (due to essentially free farm management and 
production costs) making them extremely cost-effective projects. 


Competitive Grants: Long-term Farmland Studies 


One of SAREP’s responsibilities is to find out the effect of current agricultural practices on 
California’s resource base. Studies are urgently needed to help answer questions about the long- 
term effects on the land. While the emphasis of long-term studies will be on research and data 
collection over a long period, information will be gathered and distributed continuously. The 
purpose of long-term projects is to establish field laboratories for on-going studies of fundamental 
processes or mechanisms that influence the sustainability of agricultural systems. 


Requests for proposals were sent out in September 1989 calling for a project that would establish 
at least one permanent site for long-term farmland studies. A project entitled "Long-term 
Research on Agricultural Systems: Crop Diversity and Input Level as Determinants of Function 
and Evolution of the Agroecosystem" submitted by a team of 18 researchers at UC Davis was 
awarded $150,000. This award is for one year only, and it is planned that UC Davis and the 
Division of Agriculture and Natural Resources will seek additional sources of funds to carry out 
research on the site on a long-term basis. The UC Davis College of Agriculture and 
Environmental Sciences has committed almost $550,000 in matching resources to this site over 
the next 3 years. 
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The long-term experiment will compare the performance of cropping systems with differing levels 
of applied irrigation water and nitrogen rates and sources. Nitrogen rates will vary considerably 
and nitrogen sources will include fertilizer, legumes and compost. Crop management guidelines 
and strategies for all treatments will be developed by a committee that includes both conventional 
and organic local farmers, the 18 investigators, a farm supervisor and staff research associate. 
Information from this project will be used to identify crop management systems that are both 
economically viable and not damaging to the environment. 


Information Development and Distribution 


One of the crucial needs in the agricultural community is for complete, accurate, up-to-date 
information and research results about more sustainable farming practices. To that end, SAREP 
has initiated projects that assess what we know and what we do not know, that make what is 
known more readily available, and that identify research needed to fill the data gaps. 


The Database 


Existing information from the university, farmers and other experts is being organized in a 
computer database. It is being reviewed by expert advisory groups composed of UC faculty, 
specialists, farm advisors, researchers from other institutions, private consultants and farmers. 
Information from the database is being prepared for distribution in publications. Ultimately, the 
same information will also be available in computerized form. 


Conferences & Workshops 


Information gathered by SAREP as well as current scientific research and practical applications 
is shared in conferences, workshops and symposia. In the last 3 years, SAREP has co- 
sponsored six commodity-specific conferences (grapes, citrus, organic vegetable production), two 
soil management conferences and eight general conferences (sustainable/organic farming, 
biological control, and making the transition from conventional to low-input agriculture). 
Additionally, SAREP organized a March 1990 symposium specifically for researchers, to report 
findings, assess progress and prepare for future systems research. 


Publications 


SAREP has developed information about the program and its research projects that is distributed 
to growers, farm advisors, researchers and consumers throughout the state. The newsletters and 
publications from the database, in particular, have helped interested farmers learn more about 
sustainable farming techniques and have contributed to a growing sustainable agriculture 
network. 


Sustainable Agriculture News, a quarterly newsletter began publication in the fall of 1988. It is 
sent free to anyone who requests it, and has a broad audience of farmers, farm advisors, 
researchers, extension personnel and the general public. It reports on program research and 
activities, workshops and projects funded by SAREP. Components is a technical quarterly 
newsletter that has been distributed to UC researchers and extension personnel since the winter 
of 1990. It contains brief summaries of articles from the scientific literature as well as summaries 
from conferences. 
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Other publications on groundwater concerns and citrus production, almond and walnut production 
options, cover crops, organic soil amendments, crop rotations, a videotape on cover crops and 
a document on the transition to sustainable agriculture, are in progress. 


Media Coverage & Public Outreach 


The program also reaches consumers, farmers and researchers through the popular press. 
Press releases about research projects, specific sustainable practices, workshops and symposia 
have prompted numerous print and broadcast news stories in California, the nation and the world. 
In 1989 alone, more than 50 news articles about the program's research and activities appeared 
in national newspapers and magazines. Articles were featured in the New York Times, the Los 
Angeles Times, San Francisco Chronicle & Examiner, Sacramento Bee, Fresno Bee, and People 
Magazine, among others. Other major media contacts include interviews with reporters from 
CBS, NBC, the BBC, PBS, Newsweek, Business Week, U.S. News & World Report, the 
Washington Post, Organic Gardening and Harrowsmith. Additionally, the program staff made 
more than 120 presentations at meetings, symposia, conferences and other public gatherings in 
1989. 


Cooperation with other UC Programs 


One of SAREP’s most important methods of collecting and distributing sustainable agriculture 
information is to work within the University of California system. It cooperates with a variety of 
other UC programs that also address sustainability issues including Agricultural Experiment 
Stations; Cooperative Extension; UC campus programs including Biological Control at UC 
Berkeley, the Agroecology Program at UC Santa Cruz, the UC Davis Sustainable Agriculture 
Program, the UC Davis Student Experimental Farm; and other programs including the UC 
Statewide Integrated Pest Management (IPM) Project, and the UC Small Farm Program. SAREP 
also cooperates with UC faculty through their representation on special program advisory groups 
including Soils, Economic and Public Policy and Production Systems advisory groups. 


Advisory Committees & Groups 


In addition to the public and technical advisory committees mandated by the state legislature, the 
program draws on the expertise of many people within and outside the University of California 
for advice and planning in specific areas. 


Economics & Public Policy Advisory Group 


An Economics and Public Policy Advisory Group was established in 1989 to identify how these 
issues affect the sustainability of California agriculture. A broad range of UC researchers, 
specialists, growers, legislative representatives, outside consultants and experts attend advisory 
group meetings. The group is divided into four smaller subgroups which address specific topics 
including: land use, labor, rural community development, and agriculture and food policy. 


Soils Advisory Group 


In 1988, SAREP organized a multidisciplinary Soils Advisory Group made up of faculty members 
and researchers from throughout the UC system. The group has met twice to provide SAREP 
with advice on information collection and research on soil management as it relates to California 
cropping systems. 
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Production Systems Advisory Groups 


Advisory groups on other topics and production systems are formed to advise the program and 
assist with development of the information base as necessary. They include a commodity group 
in almonds, and systemwide groups in annual cropping systems and cover crops. 


FUTURE DIRECTIONS 
State legislation is pending that has the potential to significantly affect farming practices in 
California. SAREP will continue to address the critical needs for information and new options in 


agriculture through two means: systems-oriented and long-term research, and information 
development and distribution. This includes: 


Research: Short & Long-term 


° Support will continue for ongoing systems and component research and long- 
term farmland studies. 

° SAREP will begin to address animal issues, including BST, antibiotics, bacterial 
contamination and animal welfare. 

° The work initiated by the Economics and Public Policy Advisory Group has been 


identified as a priority in the next year. A coordinator will be named to direct the 
group’s activities. 


Information Development & Distribution 
The Database 


Information is being gathered for the database in the following areas: 
° crop-specific information on grapes, walnuts, almonds and citrus; and 
° manures, compost, crop rotations and cover crops for all systems. Cover crop 
activities, including data collection, conferences, workshops and publications are 
funded by the LISA program. All material will be summarized, reviewed and 
disseminated in publications to be distributed through UC Agriculture and Natural 
Resources Publications (ANR Publications.) 


Conferences & Workshops 

SAREP is offering five training conferences in the 1990-91 DANR directory for extension advisors, 
researchers and the public: three on cover crops, one on crop rotation, and one on information 
management. Several additional meetings are being planned jointly with the Soil Conservation 
Service. The program will continue to cooperate with extension advisors and other organizations 
on regional meetings as opportunities arise. 

Publications in Preparation 


SAREP staff members are preparing a number of publications for distribution through ANR 
Publications including: 
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Proceedings of Sustainable Agriculture in California: A Research Symposium, 
March, 1990; 

Sustainable Agriculture for California: A Guide to Information, revised; 

An Overview of Transition Agriculture; 

Crop Rotations; 

Organic Soil Amendments; 

Alternative Strategies in Soil Fertility and Floor Management in Almonds and 
Walnuts; 

Managing Citrus Orchards to Reduce Groundwater Contamination; 

Cover Crop manual. 


In addition, five articles on ongoing SAREP-funded sustainable agriculture research will appear 
in California_Agriculture in the next 2 years. This will be an opportunity for agricultural 
researchers to read about the latest sustainable agriculture research. 


In the next year, we anticipate that changes in California agriculture will accelerate. UC SAREP, 
as one of the leaders in the sustainable agriculture arena, will be called upon more than ever to 
guide and direct agricultural research and education. The challenge continues. It is imperative 
that the University of California continue to take the lead in meeting the needs of the state’s 
agricultural community with sound, research-based information for profitable, environmentally 
responsible production. 


Submitted by: ‘Ms. Lyra Halprin 


Writer, Sustainable Agricultural 
Research & Education Program 

University of California 

258 Hunt Hall 

Davis, CA 95616 

916/752-8664 


COLORADO 


OVERVIEW 


The concept or philosophy of sustainable agriculture has played a prominent role in Colorado 
agriculture and natural resource management. Although we have not adopted a statewide 
definition of sustainable agriculture, we all agree it is an agriculture that is compatible with the 
environment, is socially acceptable, reduces input costs, and maintains profitability for the long 
term. 


Colorado’s problems of pesticide and nitrate accumulation in water supplies has not been as 
widespread nor severe as in the other parts of the country. This is, in part, because Colorado’s 
water resource is somewhat unique. Nearly all water supplies -- urban and agricultural -- are 
drawn directly from rivers rather than groundwater. In addition, our agricultural systems are 
generally less intensive than those of the corn belt. As a consequence, sustainable agriculture 
has not been a response to a perceived crisis; and its rate of adoption has differed from those 
of other regions. 


Some will argue that our research and extension programs, as well as production agriculture, 
have subscribed to the philosophy of sustainable agriculture for many years. Farmers have 
consistently looked for ways to reduce input costs -- not necessarily for environmental reasons 
-- but as a means to survival and profitability. For example, during the summer of 1989, two 
Colorado State University (CSU) graduate students interviewed nine sustainable and ten 
conventional farmers in the high plains area and found their practices remarkably similar. 
Another example is the State’s awareness of its limited water supply--here at CSU we have an 
extensive program to promote efficiency in irrigation water management. 


A new impetus for low input agriculture in Colorado is the small but growing market for organic 
produce. Colorado enjoys a comparative advantage in this market: our climate and topography 
support fruit and vegetable production while being inhospitable to many varieties of insect pests 
which plague states with lower altitudes. As a result, a number of Colorado farmers are taking 
advantage of this opportunity to exploit a profitable market. Colorado has begun to export several 
types of vegetables to organic markets in other states and abroad. 


Cooperative Extension Supports A New Clientele 


During the past several years, new linkages and alliances have been formed with non-traditional 
groups interested in the concept and philosophy of a sustainable agriculture. For example, 
several faculty at CSU have established communication and working relationships with groups, 
such as the Sustainable Mountain Agriculture Alliance (SMALL). This consortium of independent 
centers and institutes located across Colorado has interest in topics such as organic farming, 
reducing the use of fossil fuels, hydroponics, and alternative crops in an effort to balance a way 
of life more compatibly with nature. 


Due to the interest being generated at the national level regarding LISA, in the summer and fall 
of 1988, CSU Cooperative Extension met with representatives of SMALL to plan a 2-day 

in-service training for Cooperative Extension agents and other interested individuals from the 
states of Colorado, Wyoming, Utah, and Arizona. In February 1989, the conference was held in 
western Colorado with 80 attendees from the 4 states, approximately 1/2 of whom were Colorado 
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Extension agents. For many, this was their first exposure to the concept of sustainable 
agriculture. It served to raise the level of awareness of our agents. 


Concurrently, the Western Region LISA Program funded SMALL’s proposal to conduct a survey 
of sustainable practices in the Southern Rockies. This study will be published in cooperation with 
CSU and should serve as a directory and provide a network for those individuals employing 
sustainable practices ranging from low-input irrigation techniques to innovative marketing 
strategies. Unfortunately, at this point, all proposals submitted by CSU faculty have been denied 
through the Western Regional LISA Program. 


In November 1987, through the assistance of the Colorado Department of Agriculture, the 
Colorado Organic Producers Association (COPA) was formed as a non-profit organization. The 
membership is comprised of individuals who produce organically or have interest in this topic. 
COPA, the Colorado State Department of Agriculture, and CSU Cooperative Extension 
collaborated in designing a certification statute for the State. This was passed into law in the 
spring of 1989, and CSU Cooperative Extension is represented on the State Organic Certification 
Board. 


New Links Between Extension, Research, and Teaching 


In the fall of 1989, a group of public and private interests formed the Colorado Sustainable 
Agriculture Network (COSAN). This network includes the Department of Agriculture, Colorado 
Association of Soil Conservation Districts, CSU Cooperative Extension, Colorado Organic 
Producers Association, and the Stewardship Community, including SMALL. In January 1990, 
COSAN hosted a conference entitled "Agriculture in Transition." The conference was attended 
by more than 150 people during blizzard conditions. The speakers were invited from states such 
as lowa, North Dakota, and Nebraska. Participants from the public and private sectors attended 
from numerous western states and included commercial displays promoting various biological or 
naturally- occurring products. A second conference is being planned for the winter of 1991 in the 
western part of Colorado (in Montrose). COSAN is taking the lead in this conference, with active 
involvement of CSU extension agents, specialists, and faculty. 


Another cooperative effort between CSU and the Department of Agriculture is the specialty or 
alternative crops program. Through funding provided by private sources as well as grants from 
the Colorado Department of Agriculture, researchers, Extension agents, and specialists 
established cultural practices for numerous specialty crops raised organically or conventionally. 
This past year some of these crops were raised on-farm in larger acreages. A video tape 
highlighting the most promising specialty crops has been produced and is available for sale 
through our Bulletin Room. Production information, including economic analysis and 
marketability, has been conducted for each of these crops. Future efforts will focus on marketing 
these specialty crops, whether produced organically or conventionally. 


Recently, a bio-economic model for corn production was developed with an emphasis on reducing 
the need for herbicides. Extension, Experiment Station, and Agricultural Research Service (ARS) 
personnel are cooperating in developing this model, which will reduce the number of chemical 
applications and subsequently, reduce input costs. Another model is presently being developed 
which will be an expert system for barley production. The intent is to have these models be user 
friendly, so they can be employed in production agriculture. 
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OUTLOOK 


A review of our accomplishments to date probably does not demonstrate dramatic environmental 
or economic impacts, nevertheless there has been an opening of communication between non- 
traditional clientele groups and Cooperative Extension. Partnerships and networks have been 
established which will benefit all parties into the future. It appears as an observation that, 
especially within USDA agencies, sustainable agriculture has been emphasized at the national 
level and consequently, agencies at the state level are becoming more involved. At times, this 
has created "turf" problems which we are discussing openly and cooperatively. While this 
Situation can be viewed as a threat to Cooperative Extension, it has presented us with 
opportunities for cooperation and ultimately better information delivery to our clientele. 


Into the future, some of our greater accomplishments may come as we determine agricultural 
impacts on water quality. As mentioned previously, pesticides do not appear to be a major 
problem in Colorado at this time. However, we have documented cases of nitrate levels 
exceeding standards. Through the use of improved production practices, water management, 
and historical tools such as soil testing, we should be able to alleviate these problems before they 
are of crisis proportion. In this regard, Colorado is at an advantage compared to some other 
states. 


On campus, interest in sustainable agriculture is gathering momentum; and a proposal has been 
submitted to the Dean of Agriculture proposing a Program for Alternatives in Sustainable 
Agriculture (PASA). While CSU does not have a curriculum in sustainable agriculture, this 
proposal is to develop one and formalize the sustainable agriculture program here. In the 
meantime, an ad hoc group of faculty and graduate students have established a monthly 
newsletter disseminated statewide and host weekly seminars. 


Monetary resources have severely restrained the expansion of a sustainable agriculture program 
here. However, numerous researchers and Extension personnel are deeply interested in a more 
environmentally compatible agriculture and much research and educational activity endorses this 
philosophy. 


In summary, sustainable agriculture is alive in Colorado and at CSU. Additional financial 
resources would assist greatly in moving the program along. Since appropriated money does not 
appear to be an immediate solution, efforts will be made to attract private funds to support many 
of our sustainable agriculture efforts. 


Submitted by: W. Dennis Lamm 
Asst Director, Ag & Natural Resources 
Room 1, Administration Bldg 
Colorado State University 
Fort Collins, CO 80523 
303/491-6281 
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FLORIDA 
OVERVIEW 


The University of Florida is committed to developing ongoing, viable programs in Sustainable 
Agriculture. This effort is being developed by an integrated approach with both Research and 
Extension programs. 


ON-GOING PROGRAMS AND ACCOMPLISHMENTS 


The following list of Low Input Sustainable Agriculture programs is a brief overview of the 
activities and accomplishments of the Florida Cooperative Extension Service. 


The University of Florida Sustainable Agriculture Workshop 


On December 4 and 5, 1990, the University of Florida held a Sustainable Agriculture Workshop. 
The objective was to ascertain the meaning and application of sustainable agriculture for Florida. 
The thrust of the workshop was to deal with sustainable agriculture concepts, issues, and 
programs for a largely horticultural and urbanizing state. The workshop included presentation by 
several nationally recognized authorities on sustainable agriculture. The presentations were 
followed by a workshop for Florida participants that dealt with issues concerning Florida 
horticulture. These issues ranged from fertilizer and pesticide management to food quality. On 
the second day, workshop chairmen assembled to write a summary paper on the workshop that 
included summaries of presentation and findings of workshop discussions. This report will be 
used to direct IFAS research and Extension programs in sustainable agriculture as it applies to 
horticultural crops in sub tropical Florida. 


Suwannee Valley Agricultural Research and Education Center 


A research and demonstration program dealing with vegetables and fruit crops has been 
instituted at one of the north Florida Agricultural Research and Education Centers. This center, 
located near Live Oak, Florida has been designated to function as a demonstration center for 
crops and production practices important in northern and central Florida, particularly new and 
alternative crops and production practices. Included in the vegetable demonstrations at the 
research and education center are studies dealing with fertilizer management, weed control, and 
use of poultry manure. Theses studies encompass demonstration of sustainable vegetable 
production systems for Florida. They include production of vegetables on plastic mulched beds 
with drip irrigation to demonstrate systems that are more efficient in fertilizer, water, and chemical 
use for vegetables. With these systems, fertilizer management can be optimized and water use 
cut by 50% compared to other more traditional vegetable methods that use unmulched beds and 
subsurface or sprinkler irrigation. The use of locally obtained poultry manure as a fertilizer source 
for vegetables showed promising results. 


The vegetable demonstration at the Suwannee Valley Agricultural Research: and Education 
Center have been very successful in translating University research based information to the 
grower clientele. Production systems that have been demonstrated are cultural systems that 
result in high yields of vegetables while minimizing negative environmental impacts. In addition, 
the increase in vegetable production in northern Florida based on these demonstration has 
resulted in a positive impact on the rural socio-economic situation for northern Florida. 
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Entomology and Nematology 


The principal contribution by members of the Department of Entomology and Nematology occurs 
in the development of biological and integrated control programs, and programs in integrated pest 
management, These programs are designed to minimize or eliminated the disruptive effects of 
chemical insecticide application in crop and non-crop environments where insect and nematode 
pests are of concern. Also receiving emphasis in the research efforts of the department are 
studies designed to improve the economic efficiency of pest management/crop production, and 
to develop management programs for new crops, pests, and crop-pest combinations. 


Food Resource and Economics 


Much of the work by the Department of Food Resource Economics in Sustainable Agriculture has 
been conducted with other departments. 


An example of program activities includes various efforts to analyze the economics of 
incorporating forage systems into dairy farms in North Florida in the context of dairy waste 
management and nutrient contamination of water supplies. Also, faculty have been involved with 
the national committee to develop a computerized decision aid to assist in cropping decisions with 
regard to environmental consequences. Other program areas include sustainable agriculture 
regional workshops, water demonstration projects, biological control, water resource issues, and 
land use planning. 


Environmental Landscape Management 


Environmental landscape management is an educational program designed to help sustain 
healthy landscapes with minimal impact on the environment. It is designed to show the public 
how to reduce water, fertilizer and pesticide usage in the landscape. It encourages recycling and 
reuse of landscape debris which can account for up to 50% of landfill wastes. It also encourages 
using plants to reduce the cost of heating and cooling buildings. The concepts are applicable to 
everyone in Florida and the United States. The program is currently designed for landscape 
architects, building contractors, landscapers, landscape maintenance firms, arborists, 
homeowners and other interested in gardening around the home. 


Agronomy 


Approximately 280,000 acres of Florida cropland are used for hay production. Whereas alfalfa 
serves as the principle forage crop in many other states, grasses such as coastal bermudagrass 
provide most of the quality hay produced in Florida. These grasses require ample amounts of 
fertilizer, principally nitrogen, to maintain acceptable yield and quality. In addition to fertilizer, 
coastal bermudagrass is commonly attacked by fall army worms, requiring the application of 
insecticide for their control. 


Perennial peanut (Arachis glabrata Benth.) is a tropical legume that is well adapted to conditions 
in Florida. It requires no applied nitrogen, which constitutes the largest percentage of energy 
consumed in the production of most crops in Florida. It requires low levels of other fertilizer forms 
generally applied to agricultural crops. It is quite drought tolerant being able to be produced 
without irrigation. It requires no application of pesticide for control of diseases or insects. 
Replacing only 1,000 acres of coastal bermuda with perennial peanut would save the energy 
equivalent of approximately 52,000 gallons of diesel fuel each year when considering the 
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chemical inputs alone. In summary, perennial peanut is in harmony with Florida’s environment, 
which translates into tremendous savings in energy and dollars needed to produce this high 
quality forage when compared to other commonly produced forages such as coastal bermuda. 
Perennial peanut certainly fits the model for a sustainable agricultural system. 


The South Florida Beef Forage Program 


The South Florida Beef Forage Program is a multi-county educational program conducted in 
Desoto, Hardee, Highlands, Hillsborough, Manatee, Okeechobee, Pasco, Polk, and Sarasota 
Counties. For nearly 10 years, the program has utilized an integrated resource management 
approach to extension beef cattle programming. 


A goal-oriented multi-disciplinary approach, integrating people and technology, is used to solve 
producer problems through an organized team effort. Emphasis is on adoption of management 
procedures for improved profitability, and not just on the transfer of information. 


The program’s success depends on close cooperation with ranchers and interaction between 
groups that advise ranchers. Extension agents, researchers, veterinarians, producers, industry 
representatives, cattlemen’s associations, and others have joined to help bring profitable change 
to the beef cattle industry. 


Major surveys were conducted in 1982, 1986, and 1990 focusing on area beef cattle producers. 
Data were collected on 244 different items pertaining to reproduction, marketing, parasites, 
nutrition, forage, and demographics. To make sound decisions about educational events 
activities, county extension agents have built a database on various aspects of the beef industry. 
All educational programs have been targeted to increase adoption of practices that increase net 
economic returns. 


Research and Extension Programs in Agro-Ecology 


The natural resource base in Florida is coming under increasing pressure as the size of the 
human population increases. Intensification of production on range, forest, and agricultural lands 
that also serve as wildlife habitats has generated widespread environmental concerns. The 
people of the state are increasingly concerned that the condition of their lands and waters is 
degrading, and conservation of these resources has become a major issue at the local, regional, 
and state levels. The University of Florida’s Institute of Food and Agricultural Sciences has the 
expertise and commitment to collect information needed to make informed land management 
decisions. Consequently, the Institute of Food and Agricultural Sciences is proposing to establish 
a long-term interdisciplinary program in agro-ecology to address these complex resource 
managements issues. The goal of this program is to develop strategies to protect and enhance 
Florida’s sensitive natural resources, while sustaining an economically viable agricultural industry 
in the state. 


To achieve this goal, the Institute of Food and Agricultural Sciences proposes to establish a 
cooperative, multi-disciplinary research/extension effort at Buck Island Ranch, a 10,300 acre 
cattle ranch and citrus producer in south-central Florida. This full-scale working ranch was 
obtained from the John D. and Catherine T. MacArthur Foundation by Archbold Biological Station 
in 1988, for the purpose of conducting long-term research on the relationships among cattle 
ranching, citrus production, and the native ecological systems of central Florida. The Station’s 
role in this endeavor will be to provide logistic support for research activities on the ranch, and 
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use funds generated from the ranching and citrus operation to purchase needed capital 
equipment. The Institute of Food and Agricultural Sciences’ role in this long-term endeavor will 
be to develop additional funds to support research and extension programs that focus on the 
interface between natural resources management and agricultural systems. This is a timely 
issue, for which substantial need exists in Florida and throughout the Nation. The proposed 
program will enhance the University of Florida’s role among the nation’s leading institutions in 
integrating ecological and agricultural sciences to solve some of the most pressing publics issues 
of our time. 


Although numerous agro-ecological issues will be addressed at Buck Island Ranch, water quality 
and compatibility of wildlife and agriculture emerge as the central themes. This issue is being 
fueled by concerns that cattle ranches and citrus groves may be contributing to the deterioration 
of both surficial and ground water supplies and the sustainability of wildlife. The proposed 
program at Buck Island Ranch provides a unique opportunity to study these issue using an 
integrated team approach, and to develop the databases needed to make informed management 
and regulatory decisions. Dissemination of research findings to agricultural producers, natural 
resource managers, regulatory agencies, and the general public also is an essential component 
of the initiative. Cooperative Extension faculty will facilitate the transfer of much-needed 
information to these clientele groups by developing appropriate in-service training workshops, 
demonstration areas, and educational events. 


The Lake Manatee Demonstration Project 


The Lake Manatee Demonstration Project is a 5-year, USDA-funded water quality demonstration 
activity, targeted at the 82,000 Lake Manatee Watershed, a water-supply reservoir for 250,000 
local residents, near Bradenton in Florida’s west-central Gulf Coast area. It is part of an initial 
8-state (California, Florida, Maryland, Minnesota, Nebraska, North Carolina, Texas and 
Wisconsin) effort between the Cooperative Extension Service (CES), the Soil Conservation 
Service (SCS), and the Agricultural Stabilization and Conservation Service (ASCS). In addition, 
this particular project enjoys strong cooperation from the Florida Agricultural Experiment Station, 
the Manatee river Soil and Water Conservation District, the Manatee County Public Works 
Department, and the Southwest Florida Water Management District. The SCS and the Manatee 
River SWCD, Manatee County Public Works, and SWFWMD have been involved with a 3-year 
precursor project demonstrating best management practices (BMPs) for several citrus tracts in 
the watershed. ) 


The targeted water-quality problem in the watershed is loadings of nitrate-nitrogen to the 
reservoir, which reportedly triggers periodic algal blooms which require extensive and costly water 
treatment including copper-sulfate additions. Unlike other Florida lakes which are reportedly 
phosphorus-limited, Lake Manatee has sizeable natural phosphorus loadings from the phosphatic 
clays in its upper reaches, which should render man’s inputs of phosphorus inconsequential. 
Primary suspected sources of nitrogen loadings are the citrus and vegetable operations of the 
watershed, with lesser contributions from pasture and range. 


Workers from the SCS and ASCS in Palmetto and Gainesville, along with the University of Florida 
faculty from the Gainesville campus, the Gulf Coast Research and Education Center (REC) in 
Bradenton, the Manatee county Extension Office in Palmetto and the Citrus REC in Lake Alfred 
are working with vegetable and citrus grower/cooperators to ascertain loadings of nitrogen 
throughout annual production cycles when using current irrigation and fertilization practices, and 
then from SCS-designed and ASCS cost-shared improved management practices (BMPs). 
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Emphasis is being placed on provision to the grower of within-season support services (soil-test 
results, fertilization recommendations, altemative irrigation and pest-control technology, cost 
comparisons, etc) in order to minimize effects on the watershed from the day-to-day farming 
operation therein. Results are being distributed through a series of mini-field days and public 
meetings, and a quarterly newsletter is planned. Interfacing with the national (8-state) effort 
includes participation in pre-project and post-project grower surveys designed to document 
changes in attitude and practice associated with the project’s presence. On-going research into 
improved irrigation and fertilization practices, rudimentary crop-modelling efforts, and various 
mechanisms of nutrient loss throughout the annual production cycle are also being interfaced with 
the project and will be included in public meetings and in a quarterly newsletter. 


Low-Input Vegetable Production Demonstration 


The contention for the limited land and water resources in southern Florida between the urban 
population and the agricultural industry is intense. To remain in business, agricultural producers 
are going to have to adopt farming practices which reduce agriculture’s impact on water quality 
and water availability. Micro-irrigation and fertigation are two of the many technologies already 
developed which, when implemented, reduce agriculture’s effect on the environment. 


The low-input vegetable production project in Lee and Collier is a micro-irrigation and fertigation 
demonstration project which will produce tomatoes and watermelon on raised, plastic mulch beds 
in the middle of a cooperative farmer's field. Crop vitality and harvest will be compared with this 
year’s tomato and watermelon crop grown with seepage-irrigation to demonstrate the energy, 
environmental and economic saving gains from micro-irrigation and fertigation. 


Organic Gardening At IFAS 


There is an increasing interest throughout the country in growing food without the use of 
chemicals, which is basically what organic gardening is all about. The University of Florida’s 
Institute of Food and Agricultural Sciences has set aside 4 acres on campus to teach and test 
the best techniques for organically growing popular Florida vegetables in home gardens. The 
development of these test gardens is in response to Florida citizen’s growing interest in organic 
gardening. 


In these gardens, no chemical fertilizers or pesticides are used. Instead, the soil is amended with 
chicken or cow manure, leaves, lawn clippings, compost, or other sources of rich organic matter. 
Gardeners make insecticide solutions of soap and water to combat insects. 


Professors will teach students, extension agents and participants in the IFAS urban gardening 
program in Jacksonville organic gardening practices such as companion planting, crop rotation, 
and the use of beneficial insects to manage pests. Students have already begun work on the 
organic plot as part of a University of Florida course in vegetable gardening. The test gardens 
will demonstrate which practices work, and are best suited to home gardening in Flornda. 


Submitted by: Paul G. Rees 
Graduate Student 
University of Florida 
Gainesville, FL 32611 
904/392-1761 (FAX) 904/392-3583 
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GEORGIA 


OVERVIEW 


Agriculture is a key part of Georgia’s economy. Livestock, poultry and crop enterprises return 
more than $5 billion per year to Georgia producers. Programs to ensure the continued 
profitability and sustainability of this key industry are major components of Extension 
programming. 


The terms "profitability and sustainability” are inseparable in relation to the long-term survival of 
an environmentally sound agricultural production system that produces an adequate supply of 
food and fiber. Agriculture must be an efficient user of natural resources, not a non-user. 


The University of Georgia Cooperative Extension Service has had a long term commitment to 
providing educational programs to improve efficiency in crop and livestock enterprises. A recently 
formed Profitability and Sustainability issue committee is charged with responsibility for identifying 
problem areas, agent and interagency training and public information regarding sustainable 
agricultural systems. 


ACCOMPLISHMENTS 


Master Cattleman Program - The "Master Cattleman" program was initiated as a pilot program 
in the winter of 1990. The program is a series of 7 evening meetings focused on improving the 
profitability and sustainability of cow-calf production in Georgia. The program provides producers 
with intensive, interdisciplinary training on the most recent advances in beef production. Rather 
than focus on one area, emphasis is the total management of a beef cattle enterprise and how 
to effectively integrate all available resources. The program also is in conjunction with the 
National Cattlemen’s Association IRM (Integrated Resource Management) efforts. The program 
utilizes 13 specialists from 6 different departments. In its first year, the program was conducted 
in 3 locations with 175 producers in attendance. Program evaluations have been excellent and 
counties are already requesting the program for 1991. 


Energy Application of Agricultural Pesticides - During the past year, sprayer equipment clinics 
have been held for ground application and aerial application equipment. At these clinics, each 
participant’s sprayer was evaluated for uniformity of application and calibrated. Detail discussions 
on mixing and loading sprayer and application techniques to prevent ground water contamination 
were included. Growers are made aware of upcoming legislation on mixing/loading and storage 
of agricultural chemicals. Attendance at these meetings totaled 1,195. Total land sprayed with 
the equipment evaluated at the clinics were 1.9 million acres annually. Through practices 
advocated by this program, these applicators could reduce pesticide and application cost by 
$180,000.00 annually. 


UGFERTEX-University of Georgia Fertilization Expert-Fertilizer requirements for agronomic crops 


are a function of many cultural, management and climatic factors. Yet soil fertility 
recommendations are often based on a "typical" soil under non-irrigated conditions. Georgia 
agriculture is characterized by a diversity of crops and farm enterprises. Crops are generally 
grown in rotation, with nutrient carryover effects from one crop to the next. UGFERTEX is an 
expert sysiem which allows the user to interactively select from 28 agronomic crops along with 
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various management practices. Then, based on soil test results, it uses functions for soil 
management group, yield goal, irrigation, plow depth, soil buildup, prior crop and manure 
applications to revive lime and nutrient recommendations for the crop-soil group combination. 
Many of the required inputs are selected from pop-up menus, allowing rapid, error-free entry of 
information. Important input values are checked to insure they are within acceptable range. 
Calculated values are automatically updated whenever an item is changed, making it easy to see 
the effects of changes. 


Georgia Soybean Production Efficiency Education Program - This comprehensive educational 


program has helped Georgia’s 4,000 soybean producers increase soybean profits by 80 cents 
per bushel or $20,000,000 statewide. The program gets producers to assess production 
efficiency and explore ways to refine and improve soybean production efficiency. Special 
emphasis areas include: (1) a yearly update on efficient soybean production practices, (2) a 
decision-aid computer program for selecting varieties best suited to field conditions, (3) support 
clubs for developing best management production practices (that are technically, economically 
and environmentally sound), (4) a production efficiency awards program for identifying and 
rewarding the most efficient production efforts, and (5) an industry state tour to show state-of-the 
art methodology for efficient soybean production and to Georgia agribusiness working in unity for 
efficient soybean production. 


UGSLIDEX - The University of Georgia Soil Loss and Income Decision Expert - This user-friendly 


expert system assists users in their search for economically acceptable cropping system 
alternatives to reduce soil erosion. Based on user inputs for location (county), soil type, and 
erosion control practices, the program calculates the effects of over 400 user-selected crop and 
tillage options on potential soil losses. Crop rotations, tillage methods, and erosion control 
practices can be selected for up to 5 years at atime. In addition to erosion losses, the program 
calculates the economic outcome for selected cropping system based on current Cooperative 
Extension Service budgets. Economic inputs including price, expected yields, variable costs and 
fixed costs are easily modified by the user to reflect the user’s current situation. Controlling soil 
erosion is a primary concern for farmers and society as a whole. The provisions of the 1985 
Food Security Act requires that farmers growing crops on highly erodible land develop a general 
conservation plan by 1990, and implement the plan by 1995 in order to remain eligible for 
government benefits and payments. Most conservation plans which have been completed allow 
several alternative means of reducing soil losses. UGSLIDEX will assist these users in selecting 
the detailed crops, tillage methods, and erosion control practices which will result in an 
agriculturally sound and economically sustainable cropping system. 


County Agricultural Strategies - The county agricultural strategies program is designed to 
determine the status of agriculture in a county by identifying profitable and potentially feasible 
enterprises through use of budgeting and computer spreadsheets. The audience for this program 
is the county agricultural leadership, agribusiness, county government and others interested in 
agriculture. 


The program involves the establishment of steering committees for each major agricultural 
enterprise groups. It also provides comparative advantage and competitiveness measures for 
each enterprise scenario for low-input sustainable agricultural systems, and an optimum county 
agricultural plan. 


Integrated Pest Management - The Georgia IPM program continues to be a model for success. 
Although the program has its roots in the 60’s, through refinements and wide adoption, its 
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principles are more relevant today than ever before. IPM incorporates intelligent pest control 
strategies that insure favorable economic, environmental and sociological consequences. IPM 
does not exclude the use of agricultural chemicals but advocates their discriminate use that 
balances protection and profitability with environmental integrity. 


A recent independent study of the Georgia peanut IPM program revealed that 95% of Georgia’s 
peanut producers identified the Extension Service as their major source of IPM information. This 
study further documented a $73.75 higher net return per acre for "high" users of IPM when 
compared with non-IPM users. 


Sustainable Agriculture Demonstration Farm - In the fall of 1989, wheat demonstrations were 
initiated on the Wakefield Farm in Hart County where wheat yields average less than 30 bushels 
per acre. The demonstrations included comparisons of varieties with natural or specific pest 
resistance versus the use of pesticides. Demonstrations also included plots comparing planting 
dates and tillage effects on wheat yields. In the initial results, average yields have increased from 
less than 30 bushels per acre to over 50 bushels per acre. Yield increases resulted from 
changes in management practices that are considered low input and impact minimally on the 
environment. 


Pesticide Storage and Handling Facility - A Sunbelt Exposition Pesticide Static Storage, Mixing 
and Loading and Handling Facility has been developed. 


The development of a Mobile Pesticide Exhibit will include all major phases of pesticide use in 
agriculture and will present information concerning food safety and environmental quality. A 5- 
year sustainable agriculture farm plan will be developed for the Sunbelt Ag Expo Site. Over 
200,00 people visit this site each year. 


Low-Pesticide Apples - Utilizing new and emerging insect detection technology, combined with 
rigorous orchard sanitation and a post-harvest wash has enabled participating apple growers to 
drastically reduce pesticide inputs while producing a table grade fruit without loss of yield or 
quality. Reduction in pest control cost averaged $140 per acre by substituting scouting and 
management for preventive pesticide use. 


Biological Control of Musk Thistle - The first Georgia release of a host-specific insect, musk thistle 
weevil, to control the widely spreading noxious musk thistle occurred in Georgia in May. If the 
weevil successfully establishes and reproduces in Georgia, over time more than $2,000.000 can 
be saved annually in control cost plus a reduction in the use of dioxin-containing herbicides by 
over 100,000 pounds. 


OUTLOOK 


Continued profitability and sustainability of agricultural enterprises is important to maintain 
economic well-being and quality of life for Georgia citizens. Agriculture must coexist with a 
growing urban population rightly concerned with safety of the food supply and water and air 
quality. 


The Land Grant University System has provided the research base, taught the students and 
extended information to farmers that has enabled the development of the most efficient 
agricultural production system in the world. We must now take a fresh look at our agricultural 
systems in light of new public concerns. The teaching, research, and extension components of 
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the system must work cooperatively and in concert with other agencies and public entities to 
evaluate current systems and develop and implement new integrated crop and animal production 
programs that do not negatively affect the environment. 


Education will continue to be a key link in extending information to improve current systems and 
implementing the new production systems that will be developed. Internal agent training, 
interagency training and effective public information systems will be essential. 


Submitted by: M. K. Cook 
Associate Director, ANR/CD 
College of Agriculture - CES 
University of Georgia 
Athens, GA 30602 
404/542-1060 


IDAHO 


OVERVIEW 


Sustainable agriculture in Idaho is generally based on production systems which maintain 
agricultural profitability in the long and short term, where inputs are minimal to obtain optimum 
production levels without adversely affecting the environment. These systems need to be socially 
acceptable to most of the citizens of the state and need to produce an abundant supply of safe 
and nutritious food. 


The agricultural industry of the state, with the assistance of University of Idaho Cooperative 
Extension, has generally been aimed at ways to reduce inputs not necessarily because of the 
effect on the environment, but as a means of maximizing profits. To do this County Extension 
agents provide growers assistance in proper fertilization and pesticide applications based on soil 
and plant tissue analyses and pest surveys. 


Concerns over loss of topsoil and impact on production have been a concern of farmers and 
others throughout the state. One of the major areas of concern and effort has been the dryland 
wheat production areas of northern and southeastern Idaho. To help address the problems in 
these areas, and other areas of the Pacific Northwest, the regional STEEP (Solutions to 
Environmental and Economic Problems) program was initiated in 1974. The regional STEEP 
Extension program has been in place for about 8 years to disseminate findings of the STEEP 
research program. The STEEP Extension program condenses available research information on 
conservation farming into media forms and packages for increased accessibility by producers. 
In addition to producers, the actual audience includes Extension Specialists and Agents, SCS 
personnel, Conservation Districts, Ag service industry representatives, and others who assist 
producers in crop production and land management. 


In Idaho, with its diversity of climates and agricultural systems, there is a complex sustainable 
agriculture program. At present there is no one leader for the Idaho Sustainable Agriculture 
program. A search is presently being made to find a temporary, part-time coordinator within the 
present faculty. 


Extensive efforts are underway in biocontrol of weed and insect pests and in integrated pest 
management (IPM). A Nez Perce County program designed to evaluate the long term impact 
of agriculture on the environment and short term profitability, is being conducted by the county 
agent, with assistance from a LISA grant. This program will look at lengthening rotations and 
incorporating green manure crops into the farming operations of the area. 


A Bonner County program is evaluating the cost effectiveness of alternative, low-input methods 
of weed control in raspberries. Alternative weed control methods include cover crops, mulching, 
hand and machine cultivation and herbicide strips. In northern Idaho, as part of a regional effort 
to collect and disseminate information on sustainable agriculture, master berry growers, 
nurserymen and Christmas tree producers are being provided extension publications and 
manuals, including a regional manual on organic crop production. 


Ag economists are developing crop and livestock production cost budgets related to low-input of 
alternative-technology enterprises in Idaho, including single year enterprise budgets and 
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multiple-year rotational budgets. They are also assisting in the development, construction and 
operation of a mathematical programming model designed to optimize enterprise selection and 
are assisting with computer workshops for producers. 


ACCOMPLISHMENTS 


The greatest progress in sustainable agriculture has been in the area of conservation farming, 
particularly in northern Idaho. Producers are better able to develop effective and economical 
conservation tillage systems through improved technology. A variety of informational media were 
utilized for technology transfer. Quarterly issues of the STEEP Extension Conservation Farming 
Update, carry 15 to 20 crop management articles on conservation farming technology. The 
mailing list of more than 2600 for the Update, includes Ag support groups, media and producers. 
An average of 40 articles on conservation farming management, which were developed for farm 
magazines in the region, reached an estimated producer audience of 30,000. A new PNW 
Extension Conservation Tillage Handbook was published in December 1989 and will be updated 
quarterly. The handbook was distributed to appropriate Extension Agents and Specialist, and Soil 
Conservation Service staff in the region. It was prepared for and is available to producers and 
those who assist producers in planning their operations. 


Progress is being made in biocontrol of pests and IPM, with the aim of minimizing and better 
managing the use of agricultural chemicals in agricultural production throughout the state. 
Computer models are being developed to aid producers in selection and use of pesticides for 
optimum pest control with minimum impact. 


There has been an increase in the use of cover crops and other improved soil management 
techniques among small fruit and ornamental nursery producers in northern Idaho. Several small 
fruit growers have converted to organic production and there is an increased interest of 
commercial producers in information on reduced inputs. 


Idaho participated in 2 regional Farming for Profit and Stewardship conferences in the last 2 
years and 8 conservation farming conferences in the past 8 years. 


FUTURE/OUTLOOK 


Continued profitability and sustainability of agriculture in Idaho is important to maintain the 
economic well being of the state. Agriculture must recognize the growing need to consider the 
environment in all long and short term plans as the public demands. 


The Land Grant University System has provided a research base, taught students and extended 
information to farmers. This has enabled the development of the most efficient agricultural 
production systems in the world. We must now take a fresh look at our agricultural systems in 
light of new public concerns. The teaching, research, and extension components of the university 
must work cooperatively and in concert with other agencies and public entities to evaluate 
current systems and develop and implement new, integrated crop and animal production systems 
that do no negatively affect the environment. 


Education will continue to be a key link in extending information to improve current systems and 


implement new production technologies and systems. Internal agent training, interagency training 
and effective public information systems will be essential. 
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Efforts will continue to accelerate the transfer of conservation farming technology to producers. 
The Pacific Northwest Conservation Tillage Handbook will continue to be extensively promoted 
for producers and the Ag service industry in the region. It will be updated four times each year 
with new PNW Conservation Tillage Handbook Series publications. Planning is underway for a 
series of conferences on sustainable agriculture/conservation farming for the region in 1991. 
Since most conservation tillage systems and equipment are relatively new and constantly 
changing, continued research and educational programs are needed to address most 
management aspects. On-farm trials of management practices for sustainable agriculture need 
to be expanded to improve technology transfer and determine areas of adaptation for new 
technology. 


Submitted by: Corinne M. Lyle 
Assistant Director 
Cooperative Extension System 
University of Idaho 
Moscow, ID 83843 
208/885-6639 (FAX) 208/885-6654 
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ILLINOIS 


OVERVIEW 


Research and extension education programs in the UI College of Agriculture have provided the 
foundation for continued progress towards the goal of agricultural sustainability. The many 
programs which have addressed agricultural sustainability have been documented by the first 
Coordinator for Sustainable Agriculture, Dr. H. J. Schweitzer in the paper "Sustainability and 
Research Thrusts at the University of Illinois" published in the Fifteenth Annual Illinois Crop 
Protection Workshop, March 7-9, 1989. In this review, Dr. Schweitzer describes modern 
initiatives in conservation tillage, integrated pest management, and other UI programs that deal 
with both short-term productivity and long-term sustainability. 


Previous UI College of Agriculture research and extension education programs have been 
particularly successful at assisting farmers increase crop and animal production, improve 
short-term efficiency, and provide consumers with a reasonably priced, plentiful food supply. The 
College has an opportunity to further demonstrate social responsibility, by increasing our efforts 
to eliminate the environmental degradation and natural resource depletion associated with 
production agriculture. 


The University of Illinois College of Agriculture has chosen to address the negative environmental 
impacts of agricultural production systems through the emerging science of agro-ecology. Much 
of the confusion and controversy over low-inputs, sustainability, profitability, and productivity 
disappear when ecological principles and measures are used to study agricultural systems. 
Agro-ecology can provide a scientific evaluative framework for complex systems with multiple 
objectives. Cooperative programs among production agriculturists, sociologists, ecologists and 
others will improve our understanding of agricultural ecosystems. Implicit in agro-ecological 
research and education is the suggestion that knowledge of ecosystem relationships will allow 
farmers to manipulate inputs and processes in agricultural production systems and thereby 
optimize for productivity, sustainability, stability and social equity. 


AGRO-ECOLOGY AND RELATED PROGRAM ACTIVITIES 


The following is a partial list of activities sponsored by the UI Agro-Ecology Program and related 
programs in the College of Agriculture. These programs were recently initiated, therefore 
accomplishments will not be discussed. 


Agro-Ecology Network 


The College of Agriculture ad hoc Committee on Sustainable Agriculture was established in 
November 1988. There were 17 original members of the ad hoc committee nominated by 
Department Heads in the College. Inquiries and expressions of interest from faculty, staff and 
students throughout the university have extended this "committee" to a network of over 200 
individuals. In addition, farmers, government officials, and other agricultural leaders in Illinois 
have become part of the growing network of people interested in agro-ecology. Today, only 57% 
of those in the agro-ecology network are directly affiliated with the Ul College of Agriculture. The 
original committee of 17 has quickly grown into a campus- and state-wide coalition. 

The following committees in the Ul Agro-Ecology Program have been organized: 
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Newsletter 

Seminar 

Slide set Development 
Resource Guide Development 


Agro-Ecology Seminar Series 


This series was initiated in 1989 to bring well-known speakers to the UI campus to discuss 
national and global issues. The following speakers and topics were presented during the 1989-90 
academic year. 


ce) 


The Mission and Goals of the Leopold Center for Sustainable Agriculture: Dennis 
Keeney, Leopold Center, lowa State University 


Sustainable Agriculture: The Role of the UI College of Agriculture; W.R. Gomes, Dean 
of Agriculture 


A Systems Approach to Sustainable Agriculture; George Bird, Michigan State University 


Groundwater: The Link to Sustainable Agriculture; Gerry Paulson, McHenry County 
Defenders 


The Marriage of Agriculture and Ecology; Wes Jackson, The Land Institute, Salina, KS 
Biodiversity and Agriculture; Peter Ravin, Director, Missouri Botanical Garden 


Industry’s Concerns About Water Quality; John Thorne, Alliance for a Clean Rural 
Environment 


An Industry Response to LISA; Harold Reetz, Potash and Phosphate Institute 


Pesticides and Public Policy; Leonard Gianessi, Resources for the Future, 
Washington, DC 


Sustainable Agriculture Discussion Groups 


This series of informal discussion sessions was initiated in 1989 as an opportunity for interested 
faculty, students, and staff from the entire campus to share ideas on agricultural sustainability 


issues. 
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The following discussions were held during the 1989-90 academic year: 


Agroecology - An Introduction 

A Review of Family Farming: A New Economic Vision 

The Agro-ecology Research Agenda: An Agriculturist’s Perspective 
What is NOT Sustainable about Illinois Agriculture? 

Terraces in the Andes for Soil Protection 

Benefits, Costs and Risks of Pesticides 

Two Reviews of Alternative Agriculture 

Alternatives in Pest Management 


Sustainable Agriculture in Eastern North America: Lessons from Natural and Human History; 
Prospects for the Future 


This Series was organized as evening seminars in 1989-90 and will be offered as a credit course 
in the Ul Continuing Education Program in 1990-91. 


Climatic Changes of the Last 20,000 Years 

Natural History, Early Human Presence, and Native American Agriculture 

Land Drainage and Conflict Resolution in the Illinois River Bottoms 1890-1930 
Wildlife and Agriculture 1880-1980 

Soil Formation, Erosion and Crop Productivity 

Farmers’ Attitudes Toward the Future 

Pests and Pest Management: The Impacts of Human, Pest, Crop and Technological 
Dynamics 

Technology, Social Change and Indigenous Knowledge 

A Prospect for Sustainable Agriculture: Energy Farming 
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Alternatives in Pest Management Conference 


A conference was held on November 20-21, 1989, on Alternatives in Pest Management. The 
purpose of the conference was to examine pest control options available to farming and urban 
communities. The workshop focused on practical, unbiased evaluations of health, safety, and 
environmental factors as well as the effectiveness and economics of using alternative 
approaches. 


Symposium on Sustainability: Agriculture and Society 


A symposium was held on March 8-9, 1990, in recognition of Dr. Harvey J. Schweitzer, the first 
Coordinator of the Ul College of Agriculture Sustainable Agriculture Committee. The invited 
speakers at the symposium included: 


o Dr. Vern Ruttan, University of Minnesota 
o Mr. Denis Hayes, Coordinator of Earth Day 1990 
o Mr. Charles Hassebrook, Center for Rural Affairs 


Agro-Ecology Program Paper Series 


This series of discussion papers was initiated in 1989 to encourage dialogue among people 
interested in the economic, social and environmental impact of production agriculture. The 
following papers are available from the Ul Agro-ecology Program: 


AE 90-1 - Illinois’ Annual Billion Dollar Soil Erosion Problem: A Challenge for Research 
and Education 

AE 90-2 - Agro-ecology, Innovation and the Cooperative Extension Service 

AE 90-3 - Nutritional Recommendations Should Promote Sustainability 

AE 90-4 - Agricultural Sustainability and the University of Illinois: An Introduction to 
Agroecology 

AE 90-5 - New Student Conservation Attitudes and Beliefs: Implications for Curriculum 
Development in the UI College of Agriculture 

AE 90-6 - Sustainability: Agriculture and Society 
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AE 90-7 - An Executive Summary of: Alternative Agriculture, by the National Research 


Council, Washington, D.C. 1989, with two reviews 


AE 90-8 - Why America Needs a Commitment to Organic - Sustainable Agriculture: A 


Consumers Perspective 


Agro-Ecology News and Perspectives 


At present the Agro-Ecology Newsletter is mailed to over 5,000 individuals including: UI faculty, 
legislators, Vo-ag teachers, Illinois Farm Bureau, Soil Conservation Service, ASCS, FmHA, and 
individuals throughout the U.S. This is a 16-page newsletter that deals with issues relating to 
agricultural and societal sustainability. The following issues were published in 1989-90: 


Volume 1, No. 1: Introduction to Agro-Ecology 
Volume 1, No. 2: Low-Input Sustainable Agriculture 
Volume 1, No. 3: Integrated Pest Management 


Volume 2, No. 1: Economics and Sustainability 
Volume 2, No. 2: Energy and Agricultural Sustainability 
Volume 2, No. 3: Societal Sustainability 

Volume 2, No. 4: Animal Systems 


Research Initiatives 


Although many of the ongoing research programs in the Ul College of Agriculture provide 
information critical to sustainability of the farming community, only a few of the new programs will 
be described. 


a 


The Illinois Department of Energy and Natural Resources has funded 134 on-farm 
demonstrations and research projects in Illinois during 1990. Coordination and 
interpretation of the financial data obtained from these projects is being provided by 
faculty from the UI Department of Agricultural Economics. 


A 5-year, on-farm, rotation study including winter legume cover crops and various 
tillage treatments has been initiated by faculty in the Departments of Agronomy and 
Agricultural Economics in cooperation with several farmers in Illinois. 


A project initiated by faculty in the Department of Agricultural Entomology will 
investigate the use of lower than label rates of soil insecticides for corn rootworm 
control on farmers fields. 


A cooperative project with Purdue University will evaluate the economics of sustainable 
vegetable production systems. This 2-year project has received funding from the 
Federal LISA Program. 


An ongoing study in the Department of Agricultural Economics examines records from 
161 Illinois grain farms. An analysis of 11 years of farm records indicates lower levels 
of inputs can be profitable under some circumstances. Future research will focus on 
the cost and returns from a larger sample of both grain and livestock operations. 
Detailed enterprise information, including input quantities and specific tillage, rotation, 
fertility and pest management practices from these farms will be evaluated. 
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6. The Illinois Fertilizer Research and Education Council is funding several projects in 
Illinois that relate to sustainable agriculture issues. Fertilizer use efficiency, soil testing, 
application procedures and the use of animal manures are being evaluated. This 
program is administered through the Illinois Department of Agriculture. 


Extension Education Initiatives 


Many ongoing programs within the Illinois Cooperative Extension Service support the objectives 
of sustainable agriculture. The following new extension projects were funded by the Illinois 
Department of Energy and Natural Resources in 1990: 


Boone County CES On-farm Evaluation of Alternative Weed Control Methodologies 
Lee County CES On-farm Demonstrations of Alternative Weed control Systems 
Illinois CES Region 2 On-farm Sustainable Agriculture Demonstration Project 

Scott County CES Youth Demonstration Project 


OBOl Os 


Four new extension circulars have been developed on alternatives in insect management by 
faculty in the Department of Agricultural Entomology. Current titles are: 


Microbial Insecticides 

Botanical Insecticides and Insecticidal Soaps 
Insect Attractants and Traps 

Beneficial Insects and Mites 
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A series of Agro-ecology Factsheets have been developed in cooperation with the Soil 
Conservation Service, the Illinois Department of Agriculture. Current titles are: 


Benefits of Winter Cover Crops 

Weed Control in Sustainable Agriculture 
Selection of Winter Cover Crops 
Establishment of Cover Crops 
Management of Winter Cover Crops 
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FUTURE INITIATIVES 


Among the many ideas and potential programs being discussed by the UI College of Agriculture 
are the following: 


© anew undergraduate curriculum in agricultural systems ecology 


© an interdisciplinary faculty program in agro-ecology with a M.S. and Ph.D. degree 
program 


oO enhanced efforts in on-farm and farmer-first research and education 


o development of a long-term agro-ecological research site 
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Informal discussions relating to on-farm research and education programs continue with 
Sustainable agriculture farm organizations in the state. These organizations are: 


American Farmland Trust 

Illinois Stewardship Alliance 

Illinois Sustainable Agriculture Society 
Southeastern Illinois Sustainable Agriculture Assoc. 
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Submitted by: John M. Gerber 
Asst Director, Ag Experiment Station 
University of Illinois 
1103 W. Dorner Drive 
Urbana, IL 61801 
217/244-4232 


INDIANA 


OVERVIEW 


The Center for Alternative Agricultural Systems at Purdue University was established to assist 
producers in Indiana by stimulating research and education on alternative production systems that 
meet society’s environmental goals and the producers’ economic goals. As _ agricultural 
researchers and educators at Indiana’s Land Grant University, we have an obligation to assist 
farmers by providing them with the information necessary to evaluate and utilize production 
practices, crop rotations, chemical applications and animal production practices that maximize 
production of food and fiber but minimize the impacts upon environmental resources. 


In addition, we want to help citizens and policy makers refine their agricultural and environmental 
goals and policies so that we get a clean environment and maintain a healthy and productive 
agricultural sector. All of us, as agriculturalists and environmentalists, need to assist in 
determining the level of agricultural production and environmental quality that our society wants 
and can afford. 


Structure and Goals 


The Center operates with a faculty coordinator and a technical steering committee composed of 
faculty from every department in the Schools of Agriculture and Veterinary Science. The Center 
helps Indiana citizens meet their goals of abundant, relatively inexpensive food supplies, a clean 
environment, safe food, and a prosperous agricultural sector. This will be realized through 
development of the following: 


© _ Sustainable agricultural systems, including the long-term maintenance of productivity, the 
continued vitality of rural communities, and the preservation and enhancement of the 
environment. 


o Alternative plant and animal production systems which enhance profitability and the 
environment, including the optimum use of purchased inputs such as fertilizer, pesticides 
and antibiotics. 


0. Alternative uses of resources such as land, labor, and capital to generate income in rural 
areas. 


o .— Alternative uses and markets for traditional agricultural products to enhance demand. 


o Educational programs to inform citizens of the costs and benefits of alternative 
production systems. 


ACCOMPLISHMENTS 
1. A 3-day training program for all agricultural agents held in November 1989 at 
McCormicks Creek State Park. Agents were provided with information on a variety of 


issues including nitrogen and phosphorous management, recent research on pesticide 
efficacy, alternative crops, economic consequences of alternative/sustainable systems, 
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and potential policy changes affecting farm management decisions regarding 
environmental impacts of production practices and systems. Agents were also given the 
most recent information on water quality monitoring and the relationship of water quality 
problems and agricultural production practices. 


In addition, specialists offered dozens of meetings this past winter on various aspects 
of alternative/sustainable agriculture. Although these meetings were targeted at farmer 
audiences, most agriculture agents attended at least one meeting and participated in the 
learning process. These meetings included county meetings, multi-county, joint Indiana- 
Ohio meetings and several statewide meetings including a major portion of the 5-day 
Farm Science Day program in January. 


During June 1990, 2-day in-service instructional sessions were held in four regions of 
Indiana. (These were scheduled in February 1990.) Invited staff included Extension 
agents as well as staff from ASCS, SCS, SWCD, and County Sanitation Departments. 
The objective of the instructional sessions was to provide a foundation of knowledge on 
the relationship between agricultural chemicals and water quality. 


In addition, an Alternative/Sustainable Ag Field Day was held in September at the 
Throckmorton Purdue Ag. Center, which is the site of several research activities related 
to this topic. Agents were encouraged to attend in order to gain a knowledge of ongoing 
research activities. These include alternative levels of agricultural chemical inputs for 
field crop production and the use of filter strips and productive shelterbetts. 


Ongoing Projects 


a. Brian Miller, Wildlife Extension Specialist in Purdue’s Department of Forestry and 
Natural Resources, heads the vegetative filter strip project at Throckmorton. 
Vegetative filter strips are areas of trees, bushes, grasses, or other vegetation 
planted between crops and water that help control erosion and runoff. These strips 
improve water quality by reducing the levels of sediment, crop nutrients, pesticides, 
and other chemicals introduced into surface water resources. Also, the vegetative 
cover along the water’s edge provides a habitat for wildlife. This experiment is 
unique, though, since the varieties of vegetation being tested at Throckmorton will 
also provide a marketable crop to the landowner. 


b. Dave Mengel, a professor in Purdue’s Agronomy Department, is coordinator for the 
cropping systems study. This experiment compares different crop rotations. The 
primary crops involved are various mixes of corn, soybeans, wheat, oats, and 
canola. The project examines different management systems within each rotation 
in terms of alternative approaches to producing those crops. The management 
systems include a true organic system, a limited commercial input system, a 
system using standard extension recommendations, and a maximum yield system 
using all available technologies. Each cropping system is proving to have some 
advantages and disadvantages. 


c. Tom Jordan, an extension weed scientist with Purdue’s Botany and Plant Pathology 
Department, leads a project on weed control in soybeans. This experiment 
examines soybean production systems using either no herbicides or very low inputs 
of.herbicides. The plot at Throckmorton Farm consists of both solid-seeded and 
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6. 


drilled soybeans versus 30-inch row bean production. There is a wheat cover crop 
within each row spacing. The purpose of this experiment is to determine how 
much weed control could be obtained using a closely-spaced, small-grain cover 
crop to compete with weeds and prevent them from being established, with little or 
no herbicide use and no mechanical cultivation. 


Tom Turpin, a professor in Purdue’s Entomology Department, directs an integrated 
pest management study on a bait approach to killing corn rootworm beetles. The 
project uses cucurbitacin, a feeding arrestant, combined with a specific, very 
narrow-range insecticide, with a pheromone, or attractant, to kill rootworm beetles. 
Turpin and his research associates have received an experimental use permit for 
cucurbitacin. The dosage required for rootworms is much less than what is needed 
for conventional insecticides -- approximately 10 grams per acre as opposed to a 
pound. Other aspects of the project include intercepting the reproductive cycle to 
prevent egg laying, as well as study of the rootworms’ field-to-field migration. 


In cooperation with the Indiana Sustainable Agriculture Association and the American 
Farmland Trust, Purdue sponsored 12 on-farm demonstration projects throughout the 
state. 


FUTURE ACTIVITIES 


if 


It is extremely important to begin the process of educating the CES field staff concerning 
alternative agricultural systems. While training programs designed for agents will be 
useful, many would also benefit from exposure to the use of alternative practices on 
actual farms. The Purdue University Center for Alternative Agricultural Systems has 
proposed a 3-day tour of several farming operations utilizing alternative practices. The 
agents’ tour would start at Throckmorton Purdue Ag Center, continue on to vegetable 
producers in southern Michigan, visit the Kellogg Biological Center at Battle Creek, stop 
at the Experiment Station at East Lansing, and complete the return journey by stopping 
at several farms in northern Indiana. This would introduce a group of agents to a wide 
variety of alternative practices that are actually being utilized on farms. 


2. Sustainable Agriculture Workshop in January 1991 for producers throughout the state, 
in cooperation with the Indiana Sustainable Agriculture Association. 
3. Alternative Agriculture Field Day at the Throckmorton Purdue Ag Center on 
June 12, 1991. 
Submitted by: Stephen B. Lovejoy, Coordinator 


Center for Alternative Agricultural Systems 
Room 649 Krannert Bldg. 

Purdue University 

West Lafayette, IN 47907 

317/494-4244 (FAX) 317/494-9176 
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IOWA 


OVERVIEW 


The lowa Cooperative Extension Service is committed to the implementation of a sustainable 
ethic within its agriculture and natural resource programming base. Sustainable agriculture is a 
Significant element in the current 4-Year Plan of Work for the lowa Cooperative Extension 
Service. Sustainability is inherent within 4 of our 10 major program efforts in Extension. 
Sustainable agriculture practices and philosophy are embedded within programs at the state, area 
and local level. Approximately 15 FTE’s of staff are devoted to direct sustainable practices with 
additional commitment of resources to sustainable agriculture across 19 departments and 3 
colleges. Key administrative units in the sustainable agriculture movement in lowa are: 


1. The lowa Cooperative Extension Service. 


2. Special funded projects relating to sustainability administered through the lowa 
Cooperative Extension Service. 


3. Experiment Station. 
4. Leopold Center for Sustainable Agriculture. 
ve LISA program/activities. 


Other significant actors in sustainable agriculture in lowa are 1) Practical Farmers of lowa and 
2) Ag Industry. 


lowa sustainable agriculture programs and activities were initiated in the late 1970’s with the 
implementation of the Integrated Pest Management Program. Following the farm crisis era in the 
mid 1980’s, a new spirit and willingness to move into sustainable agriculture was undertaken by 
both the university (Extension) and the clients. The passage of the 1987 lowa Groundwater 
Protection Act was landmark legislation which led to a commitment of resources and a new spirit 
of agriculture in lowa. A significant new partner in sustainability in lowa began in the mid 1980’s 
with the formation of Practical Farmers of lowa. The formation of the Leopold Center for 
Sustainable Agriculture within the Experiment Station at lowa State University provided additional 
focus and visibility to sustainability in lowa. 


The lowa Cooperative Extension Service now commits more than $2,000,000 annually to direct 
sustainable agriculture projects/activities/programs in lowa. These resources are almost 
exclusively state generated dollars with only an extremely small portion from LISA funding or 
other federal funding opportunities. 


During the 1980’s with the initial involvement of water quality programming specifically 
groundwater activities in northeastern lowa associated with the Big Spring Basin, a model for key 
partnerships was developed. An ad hoc consortium of more than 13 federal, state, university and 
local entities was formed to coordinate and consolidate objectives and resources. Key partners 
were the local water conservation district, Department of Natural Resources, lowa Department 
of Agriculture and Land Stewardship, SCS, Extension, Experiment Station, Geological Survey, 
University of lowa, and other partners. This informal organization allowed flexibility and open 
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sharing and commitment to begin work in a sustainable arena. This blending of new 
partnerships, new alliances with informal structure and shared commitment without competition 
for resources has served all entities equally well and led to successful programs for clients. 


ACCOMPLISHMENTS 


Most accomplishments in sustainable agriculture have taken place within the last 4 years. The 
following list of accomplishments is a partial list highlighting special new partnerships, funding 
arrangements, targeted projects, and new models which are used to build to a sustainable 
agriculture in lowa. 


0 


Big Spring Basin Project - A 7-year project of monitoring research and demonstration 
in a vulnerable soils area in northeast lowa provides a model for BMP implementation 
with farmer participation. 


Integrated Farm Management _Demonstration Project - A statewide program 


composed of demonstration with replicated trials on farmer land with farmer 
participation in all counties of the state involving tillage, pesticide, nutrient, legume 
and other sustainable demonstrations. 


Practical Farmers of lowa - A first in the Nation, agreement with a private farmer 
group in sustainable agriculture where, under contract, the Cooperative Extension 
Service provides staff support for work with and interaction with a private sector group 
and allied farmers. 


Farm 2000 - A 3-year project involving 24 farm units annually with sequential in-depth 
education, demonstration, and research with leadership and program direction 
provided by farmers in year 2 and year 3, along with continuing support from the 
Grinnell 2000 Foundation in Grinnell, lowa. 


Farming Systems Project - A 5-year project comparing 3 farming systems side by side 
in replicated trials in northwestern lowa. 


Model Farms - A 3-year project at 5 locations involving implementation of sustainable 
practices with cooperating farmers involving crop and livestock and tillage sustainable 
programming. 


Eastern lowa Organic Growers and Buyers Association - A state-funded 3-year project 


working with an organic farmers and buyers association where Extension under 
subcontract provides staff support and leadership. 


RREA - Federal funds targeted to the development of the Master Woodland Manager 
Program for conservation and sustainable practices in Woodland statewide where 
volunteers are trained and used to deliver and multiply education programming. 


Targeted Education Project Assistance - A 3-year program for the development of 
Sustainable agriculture programs and materials targeted to vulnerable soils and ag 


drainage well areas in north central lowa. 


Pd 


fe) Aq Drainage Well Research and Demonstration Project - A shared project with the 


Experiment Station involving a 3-year program developing acceptable alternatives for 
agriculture within ag drainage well farming arenas. 


fe) Upper Bluegrass Project - A 3-year program in western lowa involving the 
implementation and multiplication of sustainable practices and IPM activities with 
targeted farm populations. 


fe) Butler County Project - A 4-year project in cooperation with industry involving field 
scouting, enterprise records, and best management practices with the expectation for 
grower involvement and university departure from the project by year 4. 


fe) Southwestern _lowa Pasture Management Study - A 3-year project studying 


appropriate sustainable pasture management practices involving cow-calf operations 
in 10 southwestern lowa counties. 


fo) Benton/Buchanan Manure Management Project - A 3-year project devoted to the 
study and use of manure as a resource within a 2-county area. 


fe) Field Extension Education Laboratory - A 3-year project partially funded by industry 
which provides in-depth education on ag production and sustainable practices for 
targeted audiences such as dealers and other managers and multipliers statewide. 


fo) New Directions in Agriculture Hotline - A new division of the Rural Concern Hotline 
which provides referral, information and education concerning alternative agriculture 
practices via Hotline source. 


fe) Sustainable Ag Tour - A 2-day bus tour in lowa and Nebraska held for 96 Extension 
Staff visiting 4 sustainable agriculture farms. 


fo) Sustainable Ag In-Service - A 2-day sustainable ag in-depth training for county, area 
and state staff on sustainable agriculture. 


FUTURE/OUTLOOK 


The future of sustainable agriculture programming in lowa as well as other states likely hinges 
upon changes that are needed systemwide and in society itself. Both society and Extension plus 
the university must undergo a paradigm shift. The lowa Cooperative Extension Service is 
committed to meeting the needs of all clients in ag production and management programs. Keys 
to successful implementation of sustainable programs revolves around the willingness and the 
ability to use key multipliers to deliver sustainable ag programs. 


Extension must also be willing to repackage existing materials into more suitable and 
recognizable educational activities and elements. 
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Society is within a green revolution, and Extension must be prepared to adapt swiftly with 
research-based information that provides answers to real problems being faced by clients. A key 
to our success will lie upon the ability of the Experiment Station to adjust, reprioritize, and 
reallocate resources to this shared mission. 


Submitted by: Jerry DeWitt 
Assoc Director, Cooperative Extension Service 
Curtis Hall 
lowa State University 
Ames, IA 50011 
515/294-7801 


KANSAS 


OVERVIEW 


Kansas State University (KSU) agricultural research and Extension programs continue to direct 
their focus to the long-term ability of the land to support plant and animal agriculture as they 
undergo constant revision based on new information. Current programs recommended by KSU 
are sustainable and are based on a resource-efficient agriculture focused on the fundamental 
principles of plant and animal agriculture. Past CSRS reviews of departments have pointed out 
that KSU must focus on understanding fundamental principles which apply to large and small 
farms in a similar manner. By understanding fundamental principles of agriculture, extrapolation 
of results across farm size, farm type and location become much easier to understand and apply. 
KSU has continued to incorporate principles of crop and animal agriculture that relate to reducing 
off-farm inputs into existing programs. 


ACCOMPLISHMENTS 


1. Extension organized a water quality task force in 1985. The task force identified educational 
program needs which would help to address water quality issues. Several Extension 
educational programs identified by the task force, have been introduced this past year to 
help reduce problems associated with private water systems and to prevent further 
contamination of our ground water. One such activity, an agricultural best management 
program, was introduced to help protect ground and surface water. This program was 
incorporated into our traditional educational programs for agricultural producers. For 
example, in programs in which agricultural chemicals were discussed, specialists added 
information on the importance of best management practices to protect our surface and 
groundwater. This educational message on protecting surface and groundwater reached 
5,890 producers this past year. An educational program, Water Education for Teachers 
(WET), has been developed for grade school teachers. 


2. Extension and research programs with increased emphasis in water and environmental 
quality have been initiated. Cooperative Extension has taken several steps to assure that 
educational programs in water and environmental quality are adequately addressed and fully 
coordinated with other agencies and groups. An Extension Environmental Quality Specialist 
and Coordinator has been appointed to coordinate Extension educational thrusts and 
facilitate interagency cooperation on environmental quality issues. Program development 
teams have been organized to provide leadership in non-point pollution, domestic water 
quality, and safe use of chemicals (Chemical Task Force). 


Farmers and ranchers are being encouraged to build groundwater and environmental 
protection characteristics into each farm plan and each agricultural practice. Educational 
efforts focus on the use of best management practices for agricultural chemicals that 
minimize risk and reduce the potential of loss either by run-off or leaching. A non-point 
pollution team serves as a focal point for integrating non-point pollution principles in all 
Extension programs related to agricultural production, protection, and marketing. Special 
attention is focused on tillage, erosion, and run-off control, safe use of agricultural chemicals 
and water and environmental protection. Information on how pesticides reach groundwater 
and surface waters was incorporated into commercial pesticide applicator training sessions 
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last year. Environmental quality issues were addressed in a series of 21 public policy 
meetings on the 1990 Farm Bill. 


Applying fertilizer according to soil test recommendations based on realistic yield 
expectations is emphasized at in-depth soils schools presented by Extension. A key 
component of nitrogen management is to add only the amount of fertilizer which will 
optimize crop yield. Any excess is regarded as a environmental hazard. Depending on the 
crop rotation and amount of applied manure and legumes grown in the rotation, nitrogen 
rate adjustments are key components in effective nitrogen management programs. 
Research has clearly shown that corn or grain sorghum following soybeans or other 
legumes need less fertilizer to obtain equivalent yields than do crops grown without a 
legume in the rotation. 


Additional research is underway to quantify the release rate and absolute amount of nitrogen 
supplied by legumes. Research is also focused on nitrogen cycling and cultivated vs. native 
plant systems with the objective being to determine when nitrogen is released from the 
legumes so cropping systems can be optimally matched to nitrogen release. The profile 
nitrogen test is promoted as a measure of residual available nitrogen. 


The conservation tillage program development team has instituted numerous educational 
programs to help farmers retain surface residue, minimize erosion and reduce nutrient 
run-off through conservation tillage systems. This includes such management practices as 
conservation tillage (including ridge-till), accurate fertilizer and pesticide placement, minimal 
chemical use, improved water management, precision fertilizer recommendations, improved 
soil and plant tests and biological control of pests. 


A multidisciplinary study of transport of agricultural chemicals through soil is a result of 
in-house grants program. Project leaders include an agricultural engineer, a civil engineer, 
and an agronomist. This project will facilitate the establishment of a long-term research site 
to study the movement of potential contaminants like nitrate, Atrazine, and Alachlor in and 
through soil. 


Contamination of water by agricultural chemicals (pesticides and nitrates) has prompted 
research to determine how chemicals reach water supplies and how contamination can be 
avoided. The movement of pesticides and herbicides in soil is being studied in the 
laboratory, greenhouse, and field to determine the effects of tillage, precipitation and soil 
type on chemical migration. Special emphasis is placed on regions with susceptible aquifers 
like the Great Bend Aquifer in Central Kansas and the Equus Beds near Wichita. 
Specialized facilities are being instrumented in Manhattan to thoroughly quantify the 
movement of chemicals in water under normal agricultural conditions. Minimizing the 
potential for groundwater contamination is of critical concern to research and Extension 
programs to minimize the impact of agriculture on the environment. 


A program associated with sustainable agriculture in Extension has been led by a task force 
of that name. It has representatives from a number of departments and programs. The 
task force is working with the Kansas Rural Center and the Land Institute in evaluating 
cropping systems. These studies are designed to quantify the synchrony between the 
mineralization of organic matter, legumes supplied, nitrogen and nitrogen uptake by wheat 
and grain sorghum. Test crops include continuous wheat, continuous grain sorghum, and 
combinations of those crops in rotations that include forges and legumes in conventional 
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and no-till systems. On-farm testing is not new. Cooperating Extension and Experiment 
Station personnel have done on-farm testing for years. County agricultural agents 
conducted 583 agronomic on-farm demonstrations in Kansas in 1988 and 1989 on such 
subjects as crop varieties, tillage systems, terracing, manure value, recycled lime sources, 
stubble cover, canola and pearl millet, legume rotation benefits, pasture management and 
renovation, and other topics. Many other programs were also conducted on farm 
demonstrations. 


Faculty have obtained two LISA grants through CSRS competitive grants. One deals with 
substituting legumes for fallow in U.S. Great Plains wheat production in a cooperative 
project with North Dakota State University. The other project is assessing phosphorus 
availability in low-input systems. Other grants from private foundations support 
resource-efficient agricultural systems. 


FUTURE/OUTLOOK 


Significant efforts have been made within the program to increase participation in seminars and 
programs for sustainable agriculture. Faculty and administrators have attended meetings at 
professional societies and at other land-grant universities, and people have come to KSU to 
discuss sustainable agriculture. 


There is no question that we learn from farmers and from industry experience and research. The 
university has a very open attitude toward receiving and utilizing information to provide the overall 
judgment associated with programs. A number of county Extension agents are actively involved 
in working with farmers to help them as they move from one farming system to another. 


Submitted by: | James P. Murphy 
Acting Asst Director, Ag & Natural Resources 


Umberger Hall - CES 
Kansas State University 
Manhattan, KS 66506 
913/532-5838 
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KENTUCKY 


OVERVIEW 


The agricultural industry is a major economic force in Kentucky. This mandates that systems be 
developed and implemented which provide for the long term sustainability of agriculture in the 
commonwealth. Sustainability of the system, however, will only be achieved when the proper 
balance is struck between agricultural productivity, profitability, resource usage, environmental 
compatibility, and social acceptance. 


While the philosophy behind the sustainability of agricultural systems is clear, our definition of 
sustainability, relative to agriculture in Kentucky, will change over time. These changes will be 
dictated, at least in part, by our ability to define, evaluate, develop, and refine production systems 
with sustainability, not just productivity and/or profitability. as the main focus. 


ACCOMPLISHMENTS 


Infrastructure Developments Within the University 


1. An Extension Working Group on Sustainable Agriculture was formed to help define 
sustainable agriculture relative to Kentucky. The working group is also charged with the 
development of innovative ways to package, deliver and evaluate sustainable agricultural 
systems which are currently being used, or might be used. The group, which is comprised 
of Extension personnel at agent, specialist, and management levels will also act as the 
barometer of the social acceptability of systems being developed and implemented. 


2. A Sustainable Agriculture Seminar Committee was formed. This University-wide committee 
has developed a diversified seminar series for the spring of 1991. The six seminars which 
make up the series were designed to be a forum for discussing various components of 
sustainable agriculture on state, regional, national, and international levels. 


37 A Sustainable Agriculture Project Review Committee is composed of individuals from 
throughout the University. Its primary purpose is to review potential projects in sustainable 
agriculture being proposed by University of Kentucky faculty. 


Systems Programs Being Developed 


Educational programs of the Kentucky Cooperative Extension Service have been, and continue 
to be, focused on a holistic approach to farm productivity-profitability interrelations, the balance 
between resource use and environmental compatibility, and the health and well-being of the 
farming family and society as a whole. 


Interdisciplinary Programs: In 1990, 1627 demonstration projects were conducted 
throughout the state. These projects ranged from practice demonstrations, field 
comparisons such as variety tests and pesticide performance trials, to complex enterprise 
demonstrations, such as the Integrated Resource Management (IRM) Program for Livestock 
Production. IRM principles are also be used in a multi-county project on soybean 


profitability. The diversity of agriculture in Kentucky, a very important component of sustainability, 
is also being addressed by programs evaluating the viability of numerous alternative crops for the 
State, such as canola, ginseng, and intensified vegetable production. 


Multidisciplinary Programs: Extension personnel throughout the university system work very 
Closely to develop and deliver educational programs aimed towards the sustainability of 
agriculture. Comprehensive programs on Integrated Pest Management, Pesticide Applicator 
Training, animal production, farm labor and efficiency, and marketing, among many others, 
have been developed to provide the agricultural community with the management tools 
needed to be sustainable. This is the key objective of all major plant and animal-based 
commodity groups and disciplines in the University of Kentucky. Approximately 50,000 soil 
samples are analyzed annually with recommendations for fertility application that is 
economically sound. 


Expert Systems: A multitude of expert systems are being developed university-wide. These 
systems address nearly all identified components of sustainable agricultural production 
systems. For example, 66 computerized enterprise budgets are now available which allow 
producers to make better financial management decisions for both traditional and non- 
traditional crops. Similar efforts are being made for family budgeting and financial 
management. Expert systems, such as the interdisciplinary effort "ASK" - Agricultural 
Expert Systems for Kentucky, will help producers make important production decisions 
which impact on nearly all aspects of sustainable agriculture. 


Service Programs 


Service programs available to all Kentuckians, and provided by many segments of the University 
of Kentucky, have been in existence for many years. New services continue to be developed. 
The primary focus of the many available services is to provide management information to the 
farm community and the general public which will provide for the best use of resources and inputs 
in farm and homeowner production systems. The services provided, taken to the public through 
the Cooperative Extension Service, give producers at all levels the means by which sustainability 
into the future will be possible. 


FUTURE PERSPECTIVES 


The main goal of the Kentucky Cooperative Extension Service is to continue to enhance the 
Sustainability of. agriculture. Major emphasis will be aimed at integrating vital management 
information from many disciplines into packages that will assist the producer in making decisions 
based on sustainability factors. This will be accomplished through the continued development 
of service programs and computer-based decision aids, and through the continued development 
of interdisciplinary teams and projects at the regional, state and county level. Emphasis will be 
increased on county committees and councils that will plan future programs with the diversity of 
viewpoints reflected. Non-traditional and innovative methods of Extension education will continue 
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to be ex,iored and utilized in Kentucky. Using this approach will enable us to more effectively 
reach and educate specific target audiences. 


Submitted by: Curtis W. Absher 
Asst Director of Extension for Agriculture 
309 WP Garrigus Building 
University of Kentucky 
Lexington, KY 40546-0215 
606/257-1846 
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LOUISIANA 


OVERVIEW 


Louisiana State University has a strong commitment to sustainable agriculture. Throughout the 
history of the University, the Cooperative Extension Service and the Experiment Station have 
promoted and encouraged agricultural activities that produce food and fiber on a sustainable and 
environmentally sound basis. The Louisiana State University Agriculture Center recognizes that 
agricultural production and management systems must be both sustainable and environmentally 
sound to benefit the agricultural community and the larger society. 


There are many definitions of sustainable agriculture in current agricultural literature. However, 
there is little agreement on a correct definition. The definition that best describes our philosophy 
is as follows. It is the goal of the Louisiana Cooperative Extension Service to assist family farms 
in developing sustainable agricultural production systems that are economically viable, 
environmentally sound and consistent with good stewardship of the soil, air and water. 


We recognize there are many competing uses for these resources and that trade offs exist 
between the competing uses. We also recognize that no agricultural system will be of benefit to 
mankind if it destroys the environmental resources on which it is based. It is our task to assist 
the farmers in developing management and production practices and farming systems that assure 
adequate supplies of food and fiber on a sustainable and environmentally sound basis. 


Sustainable agriculture is an integral part of our educational program. All agricultural commodity 
and subject matter specialists of the Cooperative Extension Service are involved in the program. 
Commodity specialists integrate sustainable agricultural practices such as reduced tillage, timely 
application of fertilizers etc. into their production recommendations. 


Subject matter specialist have developed programs in pest management, energy conservation 
and water quality. Farm management specialists are available to assist farmers in adjusting their 
farm business to changes resulting from increased emphasis on environmental considerations 
such as the swampbuster legislation. 


Program Structure 


The Director of the Extension Service has appointed Dr. Gerald G. Giesler, a farm management 
specialist, to coordinate the LISA program. In this capacity, he works with a committee of six 
specialists to develop and implement LISA programs. Additionally, a quarterly newsletter on LISA 
is published for all extension service personnel. 


There is close cooperation between extension service specialists and our research counterparts. 
This cooperation has resulted in the development of two research proposals, which were 
submitted for LISA funding, and the development of an ongoing research project at the Rice 
Experiment Station entitled "Low Input Rice Production”. 
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ON-GOING PROGRAMS AND ACCOMPLISHMENTS 


The following list of sustainable agriculture programs is only meant to highlight our activities in 
sustainable agriculture. 


0 


0 


Reduced Tillage - Commodity Specialists of the Louisiana Cooperative Extension Service 
have promoted the use of reduced tillage and no-till in those crops where the practice 
is appropriate. Both on-farm demonstrations and experiment station demonstration plots 
have been used to promote this program. Farmers were invited to extension field days 
to look at the results of this practice as well as other recommended practices. In 1990, 
approximately 15 percent (103,770 acres) of the cotton planted, and 20 percent (400,000 
acres) of the soybeans were planted using reduced tillage. 


Bonne Idee Rural Clean Water Program - The Bonne Idee Rural Clean Water Program 
is a joint project between the ASCS, SCS, EPA, LCES and the Louisiana Department of 
Environmental Quality (DEQ). This project, which was initiated in 1980, involves 65,000 
acres of land and 230 cooperating farmers in the Bayou Bonne Idee watershed in 
Morehouse parish. The project is for a 15-year duration expiring in 1995. One of the 
goals of the project was to reduce non-point pollution by the use of grass water ways, 
buffer strips, and improve fertilizer, herbicide and pesticide management practices. In 
1989, the Extension Service worked with 31 producers in this project on fertilizer 
management and 41 producers on pesticide management. Soil testing was used to 
monitor the fertilizer recommendation with particular emphasis on preventing over 
application of nitrogen. Proper pesticide management was emphasized stressing the use 
of trap crops, sprayer calibration of both ground and aerial rigs, insecticide use based on 
need as determined by threshold levels of the pest population, weed management and 
the use of least environmental persistent pesticides. Both parish extension agents and 
State extension specialists are involved in this project. The list of specialists who provide 
technical support includes specialists with expertise in: agronomy, soil fertility, fertilizer 
placement, cultural practices, engineering, water quality, pesticide and fertilizer 
contamination of aquifers, spray and fertilizer rig calibration, disease and nematode 
problems of crops and weed science. The quality of the water in Bayou Bonne Idee has 
improved substantially as a result of this project. 


Integrated Pest Management - Integrated pest management is an integral part of the 
extension environmental education program in Louisiana. We provide training on the 
Safe and efficient control of pests to farmers, agricultural consultants, urban pest control 
operators, aerial and ground applicators, and chemical salespersons. Each year, we 
provide training to farmers in all agricultural parishes; to 210 consultants, aerial 
applicators and ground applicators; to 115 chemical salespersons; and to 620 urban pest 
control operators. Through these training programs we have been able to reduce the 
over application of chemicals in both agricultural and urban areas. An important 
component of our pest management program is the recommendation of pest resistant 
varieties, planting dates that result in decreased insect pressure and the recommendation 
of chemicals that have minimum environmental impact. 


Waste Management - The Louisiana Cooperative Extension Service has a number of 
programs in waste management and use of waste materials. 
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Solid Waste and Waste Water - LCES works closely with DEQ and EPA to insure that 
all applicable regulations concerning solid waste and waste water disposal are 
understood by farmers, agricultural and forest commodity processors, other industries 
and municipalities. Use of waste as a source of macro and micro nutrients is facilitated 
by this program. In March 1990, we hosted a sewage sludge forum for 120 municipalities. 
Participants include the Environmental Protection Agency and the Louisiana Departments 
of Environmental Quality and Health. Many of the Municipalities are recycling waste on 
crop or forest land or have an interest in this activity. We are normally working with 
12-15 municipalities and 20-30 businesses at any given time to recycle waste on crop 
and forest land. Some of the sludges have been used as a replacement for lime while 
others have been used for fertilizer content. Most provide organic matter for Louisiana 
soils that typically have less than one-half percent organic matter content. 


Livestock Waste - LCES works closely with poultry, swine, and dairy farms in waste 
management. We work closely with broiler producers in 15 parishes in developing dead 
bird disposal and litter management systems. Farmers are provided with technical 
information on dead bird composting, with technical information on the proper application 
rates of chicken litter on pasture and the economics of using chicken litter as an 
alternative to nitrogen fertilizer. Animal Nutrition specialists have provided the technical 
data on using chicken litter in beef cattle ration. An on farm demonstration was 
conducted in the winter of 1990 on fattening yearling cattle using chicken litter in the 
ration. Lagoon design and management information is provided to Louisiana swine and 
dairy farmers. The proper management of livestock waste is essential in order to 
maintain water quality of the state’s streams, bayous and aquifers. 


Low Input Rice Research - Low input rice research is being conducted at the Rice 
Experiment Station, Crowley, Louisiana by Dr. Pat Bollich. The research was initiated 
in 1990 and is schedule to run through 1992. A tract of land was divided into six plots 
with each plot receiving different treatments. The following chart is the experimental 
design. 
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Best management 


1 practices control 
Same as 1 
2 except no fertilizer 
Same as 1 
3 except no herbicide 
Same as 1 
4 except no insecticide 
Same as 1 
5 except no fungicide 
Same as 1 no fertilizer 
6 except no herbicide 
no insecticide 
no fungicide 


These plots were featured in a recent field day. The results of this experiment 
should be very useful. 


FUTURE AND OUTLOOK 


Sustainable agriculture, by its very definitions, indicates that it is going to be a vital force in 
agriculture if we are to have agriculture in the future. Sustainability has been and is an important 
component in Louisiana State University’s extension and research programs. We feel that as the 
world population expands, as all forecasts predict, the demand on resources will be so intense, 
the issues of sustainability and environmental degradation will become more prominent rather 
than less prominent. As this report shows, we are deeply involved in extension and research that 


is directed at the sustainability of agriculture and at environmental improvement. 


Submitted by: Gerald G. Giesler 


Associate Specialist, Farm Management 
Knapp Hall - Coop Extension Service 
Louisiana State University 

Baton Rouge, LA 70803-1900 
504/388-4141 
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MAINE 


OVERVIEW 


The University of Maine (UM) Sustainable Agriculture Program was initiated in 1987 to increase 
farm profitability, conserve or improve soil and water resources, promote an ethic of land and 
community stewardship, and protect the health of farmers, workers, and consumers. To achieve 
these goals, we are working to develop farming systems that i) increase farm economic resilience 
and profitability through diversification and use of cost cutting production techniques; ii) maintain 
soil productivity through efficient use of rotations, multiple cropping, animal manures, and recycled 
waste products; and iii) manage pests with multi-faceted, ecologically-sound strategies that have 
minimal reliance on synthetic, broad-spectrum pesticides. We believe that agricultural 
sustainability is dependent on improved understanding and skillful management of ecological 
interactions in thought-intensive farming systems. 


The UM Sustainable Agriculture Program has research, education, and public service 
components, and a high degree of interaction exists among these components. For exampie, 
graduate students have served as lecturers and presented their research results to farmers 
attending sustainable agriculture workshops organized by Maine Cooperative Extension. 
Photographic slides and data from summer field experiments are used to illustrate and clarify 
points made in university classes taught during the academic year. Graduate student and faculty 
research projects are now being conducted on commercial farms in addition to university facilities. 


Twenty-five faculty members are affiliated with the UM Sustainable Agriculture Program. 
Participating departments include Agricultural and Resource Economics; Animal, Veterinary, and 
Aquatic Sciences; Bio-Resource Engineering; Botany and Plant Pathology; Entomology; Food 
Science; Plant, Soil, and Environmental Sciences; and Sociology and Social Work. One quarter 
of the program’s faculty are women. 


Twenty students are now pursuing a 120-credit B.S. degree in Sustainable Agriculture. The 
curriculum for this degree includes basic courses in the sciences, mathematics, economics, and 
core courses in principles of sustainable agriculture, integrated cropping and farming systems, 
soil organic matter and fertility, pest ecology and management, sustainable livestock production 
systems, soil and water conservation, and appropriate farm technology. Many undergraduates 
in the program are considerably older than average college students. More than 1/2 of the 
undergraduates are from outside the state of Maine, and more than 1/2 are women. 


Fifteen graduate students (M.S. and Ph.D.) are working with faculty researchers in projects 
involving pasture management, evaluation of new crops, cropping systems (Cover crops, green 
manures, rotations, intercrops), tillage systems, ecological weed management, biological control 
of insect pests, insect chemical ecology, recycled waste products as soil amendments, soil 
microbiology, machinery adaptation and design, and economic comparisons of conventional and 
alternative cropping systems. Most of the graduate students in the program are from outside 
Maine, and 1/3 are women. Currently, M.S. and Ph.D. students pursue studies in sustainable 
agriculture through the departments of faculty associated with the Sustainable Agriculture 
Program. However, formalization of a specific Sustainable Agriculture M.S./Ph.D. program has 
already been initiated. 
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ACCOMPLISHMENTS 


Faculty and graduate student research projects emphasize interdisciplinary approaches. For 
example, one study is focusing on how nitrogen derived from green manure vs. synthetic fertilizer 
affects crop-weed competition. Another project is investigating the effects of soil pH on a 
microbial pathogen of Colorado potato beetle. A third project is examining the effects of cover 
crop and tillage systems on the population dynamics of Mexican bean beetle. The 
interdisciplinary nature of these projects is enhanced by team teaching efforts that cut across 
departmental lines and the fact that many participating faculty members have significant training 
in ecology in addition to traditional agricultural disciplines. 


Field research activities are conducted at the Sustainable Agriculture Research Center, near the 
Orono campus, and at the Maine Agricultural Experiment Station’s Aroostook Farm, in northern 
Maine’s potato production region. An interdisciplinary team of faculty researchers has recently 
initiated long-term experiments evaluating conventional and alternative potato production systems 
at the Aroostook Farm site. Factors to be considered include the effects of green manures and 
animal manures on soil characteristics, particularly moisture availability; pesticide and nitrate 
movement in ground and surface waters; effects of different fertilization practices on pest 
dynamics; effects of tillage and cover crop systems on weed dynamics; and system profitability. 


Funding for research projects and graduate student support has been obtained from sources that 
include the University of Maine Graduate School; Maine Agricultural Experiment Station; Maine 
Soil and Water Conservation Commission; Maine Department of Agriculture, Food, and Rural 
Resources; USDA Low Input/Sustainable Agriculture and regional IPM programs; Agway, Inc.; 
Jessie Smith Noyes Foundation; Charles Lindbergh Foundation; and C.S. Fund. 


Public service and extension efforts have focused on public field days at the Sustainable 
Agriculture Research Center and Aroostook Farm; presentations of research results at commodity 
group meetings; county extension series of nine evening workshops for farmers; and several on- 
farm research projects. Interest in sustainable agriculture has been high among a large number 
of Extension specialists, and a position paper was drafted recently explaining the need for a full- 
time Sustainable Agriculture specialist with expertise in cropping systems design and pest 
ecology. Filling this extension specialist position awaits funding. 


FUTURE 


Maine has abundant precipitation throughout the year, a large amount of agricultural land relative 
to its population, and is close to markets in heavily populated states to the south. These 
advantages are offset by a short frost-free growing season with relatively few heat units. Within 
these opportunities and constraints, the UM Sustainable Agriculture Program will continue working 
to build farming systems that are profitable, environmentally-sound, and ecologically-efficient. We 
feel that the rapid growth over the last 3 years of a cohesive Sustainable Agriculture Program has 
created a strong foundation for our future efforts. 


Prepared by: Matt Liebman and Randy Alford 
Sustainable Agriculture Program 
Univ of Maine / Deering Hall / CES 
Orono, ME 04469 
207/581-2926 (Liebman) / 207/581-2964 (Alford) 
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MICHIGAN 


OVERVIEW 


Sustainable agriculture at Michigan State University (MSU) is conceptualized as a farming and 
food system that results in a safe, high-quality food supply, produced in an economically 
competitive, resource conserving, and environmentally sound manner. Michigan farmers are 
using many components of sustainable systems now -- crop rotations, pest scouting, soil testing, 
conservation tillage, manure management, cover crops, controlled grazing, mating disruption, and 
others. What is new is the systems approach which seeks to examine how these components 
interact and how we can optimize the performance of the entire system rather than focusing on 
just one part at a time. 


Several existing programs laid the groundwork for work in sustainable agriculture at MSU. 
Federally-funded research and extension programs in Integrated Pest Management (IPM) during 
the 1970’s launched Michigan into a position of national leadership as it developed new ways to 
manage agricultural pest populations. the 1984 Sustainable Agriculture & Integrated Farming 
Systems Conference helped focus international attention on sustainable systems. 


The Michigan Energy Conservation Program (MECP) has also made large contributions 
through joint efforts of MSU’s Agricultural Experiment Station and Cooperative Extension Service 
as well as the Michigan Department of Agriculture, Soil and Water Conservation Districts, and the 
Soil Conservation Service. Its goal has been to reduce agricultural energy use through efforts 
in tillage, fertility, pest management, irrigation management, animal waste management, and 
forestry. The program, which is nearing an end after about 2-1/2 years of operation, provided 
support to hire energy technicians who assisted with tasks such as soil testing, manure analysis, 
pest scouting, irrigation scheduling. It also funded special training and development of 
educational materials and provided selected farmers with grants to help with energy-saving capital 
expenditures. Those efforts certainly helped improve Michigan farmers’ awareness of many 
techniques to move towards greater sustainability. 


Michigan’s strong environmental ethic and its efforts to safeguard water quality support 
sustainable agricutlure efforts. So does active consumer interest in food safety issues. An 
extremely diversified agriculture and a varied mix of farm sizes permit cross-disciplinary 
efforts and provide many options. That same diversity also creates challengesin streteching 
university resources to meet the many and varied demands. 


ACCOMPLISHMENTS AND ACTIVITIES 


Funding was secured from the C.S. Mott Foundation for the Mott Endowed Chair in 
Sustainable Agriculture, with Dr. Richard Harwood’s arrival in that position in September 1990. 
Dr. Harwood’s appointment includes an Extension component. The new position should serve 
as a Catalyst, providing intellectual leadership and focus for Michigan’s work in sustainable 
agriculture. Other MSU endowed chairs that impact on work in sustainable agriculture ar ethe 
Homer Nowlin Chair in Water in Agriculture, which provides leadership to model crop 
production systems, and the Meadows Chair in Dairy Herd Management, which provides a total 
farm analysis of systems that include an animal component. 
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The W.K. Kellogg Biological Station (KBS) provides a research, teaching, and extension site 
with emphasis on combined agricultural and ecological approaches at the process, field, 
landscape, and regional levels. A 200-acre site at KBS was designated as an NSF Long Term 
Ecological Research (LTER) site. 


The Southwest Michigan Research and Extension Center was established in 1989, with its 
mission "...to enhance the economic viability of the agriculture in the state of Michigan through 
the development and practical demonstration of technological advances inplant materials and 
Cultural practices, as well as sound farm management...It shall uniquely join the resources of the 
agricultural experiment Station, the Cooperative Extension Service, and the commercial 
agriucitural industry of this state. The work of this center will reflect the diversity of agricultural 
products that can be frown in the region and it will seek to maximize the commercial potential of 
these products.". The research and demonstration work there, which emphasizes fruit and 
vegetables, has a wholistic perspective. 


Several MSU centers provide opportunities for multidisciplinary efforts that relate to sustainable 
agriculture. They include the NSF-funded national Center for Microbial Ecology Research, 
Pesticides Research Center, and Center for Environmental Toxicology. 


In cooperation with the Michigan Department of Agriculture, CES cosponsored a 2-day 
conference on Promoting Sustainability in Michigan Agriculture in March 1990, as a part of 
MSU's annual Agriculture and Natural Resources Week. Some conference sessions provided 
additional agent inservice opportunities, and the event also attracted several hundred farmers. 
An 8-page tabloid on sustainable agriculture was published and released during the conference. 
Copies have been distributed statewide through CES offices. 


Groundwater Education in Michigan (GEM), a joint effort between the W.K. Kellogg Foundation 
and MSU's Institute of Water Research, provides funding opportunities to enable Michigan 
communities to develop and institute water quality educational programs. 


AES and CES have supported the multidisciplinary Agricultural Integrated Management 
Software (AIMS) project, which seeks to improve the efficiency, profitability, and long-term 
viability of Michigan farms without impairing the environment. The project is developing an on- 
farm integrated decision support system to enhance farm operators’ decisionmaking process. 
This system is seen as a set of tools that can help farm managers make timely and correct 
decisions through electronic data collection and use of decision aids and simulation models to 
process that data into management information. 


About 40 Extension Agricultural and Horticultural agents indicated interest in increasing their 
knowledge of sustainability and their skills in this area. Two travelling seminars plus several 
on-campus inservice sessions were planned. One group of agents, who work predominantly with 
cash crop and livestock farmers, travelled to Nebraska and lowa during the summer of 1989 to 
visit scientists and farmers there and to see their evolving production systems. A second agent 
group, concerned with fruit and vegetable production, travelled to Pennsylvania, New Jersey, New 
York, and Ontario in March 1990 with a similar goal. Local CES educational programs have 
incorporated information and perspectives gained from this travel. For example, CES staff in two 
counties have worked with farmers to initiate local sustainable farming associations. 
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An AES seminar series on Sustainability and Michigan Farming Systems was held during 
th winter of 1989-90. The series brought together people from around the campus to examine 
various issues of sustainability. 


Many of the learning materials recently developed by CES staff support a sustainable agricultural 
approach. Microcomputer software includes RESEED (to comapre economcis of alfalfa stand 
reseeding), SOYHERB (to select soybean herbicide options), Sprayer Calibration (to help 
calibrate granular pesticide applicators, row crop sprayers and air blast sprayers), MSU Potato 
Blight Forecaster (to advise on the need for sprays and appropriate intervals), and Fertilizer 
Recommendations (translates soil test results into fertilizer recommendations). 


Instructional videotapes that support a sustainable approach include Vegetable Pest Scouting, 
Field Crop Plant Problem Diagnosis, Weed Seedling |.D., Controlled Grazing Principles, 
Groundwater: The Unseen Resource, and Agriculture and Groundwater Contamination: 
Exploring the Isssues. In addition, a number of printed publications have become available to 
help farmers move their operations towards greater sustainability. 


Although this list is not all-inclusive, it does represent a sample of Michigan activities that support 
more sustainable agricultural systems. 


FUTURE/OUTLOOK 


Michigan currently lacks a statewide organization that brings together people who are interested 
in sustainable agriculture. Formation of such an organization and support to help develop 
effective leadership will be critical and is now being planned. 


Final results of AES surveys which have sought to identify the current condition and future needs 
of Michigan dairy, beef, swine, fruit, vegetable and field crop industries are just becoming 
available. These results will help to target future CES efforts. 


Plans have been developed to significantly expand Michigan’s Integrated Pest Management 
efforts and to revitalize its animal agriculture industry. Efforts are currently under way to secure 
the necessary funding for these major projects. 


Educational materials currently being developed include Common Tree Fruit Insect Pests and 
Mites, a major (150+ pages) publication that will include actual size color photographs, life stages, 
control and monitoring information on close to 50 major tree fruit insect and mite species. 
Targeted for winter 1990 publication, it should be an important resource to support more 
sustainable fruit production systems. A similar, but smaller, publication, A Guide to the Cleanwing 
Borers (Sesiidae) of the North Central United States, should become available at about the same 


time. 
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These efforts reflect only a small part of Michigan’s sustainable agriculture future. Many internal 
organizational decisions have awaited filling of the Mott Chair, to allow input from that key person 
and development of an effective network for the 1990’s and beyond. 


Submitted by: Susan B. Smalley 
Extension Program Leader 
11 Agriculture Hall 
Michigan State University 
East Lansing, MI 48824-1039 
517/355-0117 (FAX) 517/353-4995 
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MINNESOTA 


OVERVIEW 


Issues of agricultural sustainability have become an increasingly important part of the research 
and education programs of the Minnesota Extension Service (MES). Farm productivity and 
profitability have always been the main focus of MES programs and will continue to play an 
elemental role in the future. Greater attention, however, is being placed on the environmental 
and social impacts of our agricultural systems. A number of activities have recently been initiated 
which put MES in a leadership role both within the University and throughout Minnesota for 
sustainable agriculture. 


The Sustainable Agriculture Working Group was instituted to coordinate the sustainable 
agriculture activities of the University of Minnesota. The group has a half-time director and a full- 
time coordinator. Each department of the College of Agriculture has a faculty member 
represented on the board. MES partially funds the coordinator position and extension specialists 
are part of the group. They are actively involved in the group’s activities and will continue to be 
as it develops into a Center and increases its efforts throughout the state. 


Other Centers at the University having a large impact on agricultural sustainability which have 
the involvement of MES staff and funds are the Center for Agricultural Impacts on Water Quality 
and the Center for Alternative Crops and Animal Products. Both of these Centers conduct 
research and outreach projects which can make an important contribution to a more sustainable 
agriculture by seeking ways of protecting our precious water resource and by diversifying our 
farm economy. 


Minnesota has a number of state agencies which fund sustainable agriculture projects. MES staff 
are involved with many of these projects in a number of ways including: 1) serving on advisory 
and review panels to these agencies; 2) specialists are part of interdisciplinary research teams, 
and 3) county agents working with on-farm demonstration and outreach program with farmers and 
non-profit sustainable agriculture groups. LISA-funded projects also have extension staff as 
principle investigators or as part of a team of researchers. Projects have been funded in the 
areas of rotational grazing of livestock, spring nitrogen testing, conservation tillage, integrated 
pest management on apples and other crops, mechanical weed control, using a rye cover crop 
to control weeds, and others, all with MES participation. 


A 2-day conference was recently held for all the county extension agents in the state on the 
subject of sustainable agriculture. Funding for the event came from a joint effort from MES, the 
Minnesota Department of Agriculture (MDA), and the State Board of Technical Colleges. Over 
250 agricultural professionals from these organizations listened to speakers from throughout the 
Midwest discuss sustainable agriculture research and outreach programs related to crops and 
soils, weed control, animal production, farm management, and many other topics. This 
conference, which was a first of its kind in the Nation, shows the commitment that MES has to 
the principles of sustainable agriculture. 


ACCOMPLISHMENTS 


MES agriculture specialists from throughout the University are conducting research which will 
contribute to sustainable agriculture. To describe all of the work being done goes beyond the 
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scope of this paper. Following are examples of projects and activities that have been completed 
or are underway: 


ub 


Water Quality 


The Anoka Sand Plains project extends throughout 11 counties of east central and central 
Minnesota and consists of sandy soils typically low in organic matter and clay content over 
shallow, surficial aquifers. Because of the soils and hydrology of this region, there is a 
relatively high potential for contamination of aquifers by nitrates and certain pesticides 
through both point and non-point pollution. 


The overall objective of the project is to encourage farmers on the Anoka Sand Plains to 
adopt management practices, developed through research, that can be used to reduce 
groundwater contamination. Results will be used to help others throughout the county who 
farm sandy soils to use best management practices. 


The project is a major demonstration, education, and information cooperative project with 
major leadership shared by the Agricultural Stabilization and Conservation Service, Soil 
Conservation Service, and MES. Cooperation from other Federal, state, and local agencies 
is also a part of this project. 


Work has begun on achieving the following goals: 
a. Acomplete economic analysis of Best Management Practices (BMP’s) for the area. 


b. Adoption of BMP’s by producers not in the program but located in the 11 target 
counties. 


c. Using this project to serve as a pilot for other Minnesota counties and states to draw 
upon. 


d. Providing Minnesota County Commissioners and others involved with County 
Comprehensive Water Planning a framework for establishing intensive educational 
programs for Best Management Practice adoption. 


e. Involving farmers and other participants in educational and information programs as 
resource people to relate their observations, experiences, and opinions. 


The Southeastern part of Minnesota is another area where groundwater is very susceptible 
to groundwater contamination. In 1988, LISA funds were awarded to an MES soil scientist 
to conduct on-farm research integrating conservation tillage, animal manures, and cultural 
pest control in corn. 

Objectives of the study were to: 


a. Explore and evaluate management alternatives for low-input corn production using 
ridge-tillage and farm manures. 


b. Investigate the potential for reducing nitrate and pesticide pollution of groundwater by 
substituting manures for anhydrous ammonia. 
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c. Determine whether reasonable rates of applications of manure and different tillage 
practices affect survival of corn rootworms, attack by European corn borer, and weed 
populations. 


Data has already been compiled on the first 2 years of the project and have been presented 
to both farm groups and county extension staff. Nitrogen movement in the soil, corn 
rootworm control, weed and earth worm populations are all being monitored as part of the 
Study. 


The Koch Farm 


In 1988, the University gained access to a unique 160-acre tract of prime Minnesota 
farmland. Its location, history, and soil types make the site ideal for sustainable agricultural 
research. 


Decision Case Studies 


One of the ways to focus research and teaching on the problems of farming, is the decision 
case method. It’s an especially appropriate tool for sustainable agriculture, with its focus 
not only on the individual farmer, but on the environment, rural communities, and society. 


The decision case ideally teaches problem-solving while integrating research data with 
social and ethical considerations. In agriculture, decision cases effectively bring a farmer's 
experience -- which a scientist cannot duplicate -- into the classroom. For sustainability 
issues, decision case research and teaching helps farmers analyze and decide among 
conventional and alternative farming methods. 


MES staff have been writing and reviewing decision case studies and have participated in 
national meetings on the subject. Cases have been written on topics of weed control, 
nitrogen use, and farm diversification by extension staff. 


Sustainable Agriculture Symposia 


Twice in the last 3 years, the Sustainable Agriculture Working Group and MES has 
sponsored a day-long symposium where faculty came together along with people from 
outside the University to report on their work and how it relates to agricultural sustainability. 
The sessions included presentations on earthworm populations, farm commodity programs, 
aquaculture, animal welfare, living mulches, and many more. This activity will continue in 
the future with an expanded format that will include more staff from both within and outside 
the University community. 


Rotational Grazing of Livestock 


The University of Minnesota was awarded funds to conduct research in the area of rotational 
grazing (RG) of dairy cattle from the USDA’s Low-Input Sustainable Agriculture program. 
The grant, which was a cooperative effort between the Univ of Minnesota, Univ of 
Wisconsin, Land Stewardship Project, and the Wisconsin Rural Development Center, will 
fund research on experiment stations in the two states and up to 15 on-farm sites. Decision 
case studies are also part of the project. They will be used as an analytical tool to assess 


15-3 


6. 


RG for some of the farmer-cooperators that are involved. An extension-forage agronomist 
and farm management specialist from MES are part of the project. 


University/Citizen Dialogue 


The University of Minnesota’s location in the St. Paul/Minneapolis metropolitan area, makes 
for easy interaction with groups from traditional agricultural industries as well as non-profit 
advocates for sustainable agriculture. College of Agriculture and MES representatives have 
met regularly with leaders of the states’ sustainable agriculture groups over the past few 
years. The result is enhanced mutual understanding of people and goals and co- 
sponsorship of research projects associated with sustainability. A survey and interview 
project of farmers’ attitudes toward sustainable agriculture being conducted by the Land 
Stewardship Project and staff from the University of Minnesota is an example. Funding has 
come from the Northwest Area Foundation for this research. 


Citizens involvement in many sustainable agriculture activities will continue and expand. 
Citizens will be included in advisory committees for the Center for Sustainable Agriculture 
and in the development of research projects for the Koch Farm. 


FUTURE PLANS 


The Minnesota Extension Service and the College of Agriculture will continue and expand its work 
on sustainable agriculture in the areas of: 


it 


Agent involvement with on-farm research and demonstration in sustainable agriculture 
practices. _ 


Development of additional decision case studies, as well as further training in their use. 


Create a Sustainable Agriculture Center within the University as an administrative home for 
multidisciplinary research, fund raising, curriculum development, outreach, etc., as it relates 
to sustainability. 


Further strengthen the relationships already formed with people and groups from outside 
the University working in the area of sustainable agriculture. 


Submitted by: Gerald Miller 


Assistant Director, Agriculture 

Room 146 COB, 1994 Buford Avenue 
University of Minnesota 

St. Paul, MN 55108 

612/625-7098 (FAX) 612/625-6227 


15-4 


MISSOURI 


OVERVIEW 


A sustainable agriculture is an agriculture capable of maintaining its productivity and usefulness 
to society indefinitely. This definition is the guiding concept for programs related to agricultural 
sustainability in Missouri. We contend that a sustainable agriculture must be made up of farming 
systems that conserve resources, protect the environment, support social progress and compete 
commercially. 


Farming systems that fail to conserve their productive resource base eventually will lose their 
ability to produce. Systems which fail to protect the environment will degrade the productivity of 
their resource base and eventually lose their net usefulness to society. Systems that fail to 
support social progress by providing adequate supplies of safe and healthful food at reasonable 
costs are not politically sustainable. And, farming systems that are not commercially competitive 
will not generate the profits necessary for financial survival of producers. 


We feel that farming systems must be both ecologically and economically sustainable. We 
consider both to be necessary, but neither alone to be sufficient, to ensure sustainability. We see 
no conflict between ecology and economics in the long run. However, conflicts can occur for 
individual farmers in the short run. Systems which promise maximum profits in the short run may 
not be ecologically sustainable. Systems that are ecologically sustainable may not be profitable 
in the short run. 


In many cases, conflicts between ecology and economics may be resolved through effective 
integration of existing enterprises and technologies into more sustainable whole-farm systems. 
Some cases, however, may require development of new systems of farming utilizing new 
enterprises and new technologies. In still other cases, sustainability will require changes in 
government policy to resolve differences between social costs and benefits from farming and 
private costs and benefits to farmers. 


In all these cases, we see a role and a responsibility for Extension to help farmers meet the 
challenge of sustainability. 


Program Infrastructure 


The Center for Sustainable Agriculture Systems (CSAS) serves as the primary coordinating entity 
for sustainable agricultural programs at the University of Missouri. 


The objective of the CSAS is to enhance the environmental, social and economic sustainability 
of Missouri agriculture through: 


1. Coordinating research and education activities in sustainable agriculture among private 
and public agencies and among individuals within Missouri. 


2. Coordinating University of Missouri research and educational activities with Federally- 
funded sustainable agriculture programs. 
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Missouri's CSAS is supported by a 2/3 FTE, professor level, annual commitment of the College 
of Agriculture, University of Missouri. 


The CSAS is currently coordinating 5 special projects with budgets totaling almost $500,000. 
CSAS also maintains information on 7 additional special projects with budgets totaling more than 
$200,000 plus an additional 50 regularly funded experiment station projects with sustainable 
agricultural aspects. CSAS has been involved directly in each of the programs listed in this report 
and in each of the programs and activities planned for the future. 


CSAS has an advisory committee which includes two farmers (conventional and low-input), two 
representatives of agribusiness, and one representative each from Missouri Farm Bureau, 
Missouri Department of Agriculture, Missouri Department of Natural Resources, Lincoln University 
and University Extension field staff. In addition, CSAS has an internal faculty advisory group with 
representatives from agronomy, soil science, entomology, IPM, agricultural economics and rural 
sociology. 


Ongoing Programs 


Sustaining and Managing Agricultural Resources for Tomorrow: _ Farm Resource 
Management System (SMART-FRMS). [Formerly LISA-FDSS)] This is a national project 


to develop a microcomputer based farm decision support system. The objective of the 
project is to assist farmers in using the results of research and other available information 
in identifying, planning and developing whole-farm, multi-year resource management 
strategies; based on multiple objectives which include environmental risks, resource 
conservation, productivity and profitability. (A 2-year project funded through CSRS-USDA 
and ES-USDA, LISA funds.) 


Sustainable Farm Financial Management Alternatives. This project supported the visiting 
professorship of Dr. Larry Bond of Utah State University at the University of Missouri to 


develop a resource management strategies (RMS) budgeting process and microcomputer 
program to support the SMART-FRMS program. A typical resource management strategy 
includes a basic crop rotation, a related tillage system, and input component all budgeted 
as one system. (A 1-year project funded by ES-USDA financial management funds.) 


Implications of Sustainable Agriculture for Conservation of Non-renewable Energy. Regional 
models are being developed for existing and alternative farming systems addressing 


conservation, environment and economic issues for the various geographic regions of the 
United States. RMS budgets developed for the SMART-FRMS program will provide a 
foundation for this work. These regional models will be utilized in identifying the most 
promising lower input alternatives to current farming systems and potential implications of 
changes in farming systems on use of non-renewable energy. (A 2-year project funded by 
the Department of Energy, through ES-USDA.) 


Policy Incentives Needed to Reduce Negative Environmental Impacts of Agriculture. The 


regional farming systems models developed under the energy project will be used to identify 
the commodities for which the smallest subsidies or penalties would be likely to result in the 
greatest positive impact on the environment from changes in farming systems. This project, 
like the previous projects, is closely related to and dependent upon use of the SMART- 
FRMS program. (A 2-year project funded by the Environmental Protection Agency.) 
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Initial funds from this project are being devoted to basic budgeting work, similar to that of 
the Energy project, but with emphasis on use of pesticides and nitrogen fertilizer in different 
RMS's for alternative cropping systems. This project is scheduled for completion in 1992. 


Missouri Policy Forum on Agricultural Sustainability. A policy forum involving 35 selected 


representatives of Missouri agriculture was held in Columbia, MO, on April 23-24, 1990. An 
attempt was made to identify those aspects of the environmental issue upon which there is 
general agreement among those in the agricultural community. State level policy 
alternatives to address those issues were outlined and discussed. The primary objectives 
of this conference were: 


A. To facilitate communications and promote better understanding among those with 
various perspectives on the issue of sustainability. 


B. To provide Missouri legislators with valuable public input as they attempt to devise 
policies to address this issue at the state level. 


Ross Jones Sustainable Agriculture Demonstration Farm. The Agricultural Experiment 


Station has devoted a 296-acre farm in north-central Missouri to demonstrate practical, 
usable sustainable farming practices. The farm has some land that can be farmed fairly 
intensively, some crop land with erosion problems and some land that will have to be used 
in pastures. The objective is to operate the farm as a typical farmer with a keen 
environmental and conservation interest would operate it. The farm has a very limited 
research budget. It will have to be operated at a net profit if it is to be sustainable as a 
demonstration, which perhaps is one of its most interesting and challenging aspects. 


ACCOMPLISHMENTS 


The SMART-FRMS program is on schedule and within its budget with a commitment to introduce 
an initial version at a national workshop in Omaha, NE, in August 1990. Dick Levins, University 
of Minnesota, is supervising the final phases of programming in cooperation with the Center for 
Farm Financial Management (FINPAK). The basic program concepts and a demonstration 
version of the program have been presented at professional seminars in 10 states and at two 
national conferences. 


The SMART-FRMS program will be implemented in Missouri through an extensive training 
program for area specialists and through Missouri’s Farm Business Centers program. The 
SMART-FARMS concept and demonstration program was presented in more than 20 counties 
in 1989-90, developing extension agent and farm level support for the training and 
implementation phases of the program. 


At the national level, a joint project proposal with the Farm Financial Management Center at the 
University of Minnesota has been funded through ES-USDA, farm financial management funds 
to facilitate training, field testing, revision and integration of the LISA-FDSS program with the 
Minnesota FINPAK program which is currently being used in more than 30 states. A minimum 
of three regional interagency specialists training sessions will be conducted during the fall and 
winter of 1990-1991 to train state-level specialists to use the SMART-FRMS programs. 


The SMART-FRMS, 6-member task force is made up of agricultural economists from 6 different 
states. An advisory committee of 7 additional people includes 2 farmers, an agronomist, an 
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animal scientist, a sociologist, an agricultural engineer, a farm management specialist and two 
administrative advisors. A composite SMART-FRMS and FINPAK advisory committee will be 
formed in the fall of 1990 to coordinate training and field testing of the SMART-FRMS programs. 


RMS budgeting formats have been developed, reviewed and revised in collaboration with the four 
Regional Farm Management Extension Committees and with the SMART-FRMS task force. A 
SMART Budget Planner program has been developed by Dr. Larry Bond, in collaboration with 
the Center for Farm Financial Management, and has been provided to cooperating specialists. 
The SMART Budget Planner is a microcomputer program designed to assist specialists in the 18 
states who are developing prototype RMS budgets that will be used to introduce the SMART- 
FRMS system. 


RMS budget cooperators from 18 states were recruited through meetings with each of the four 
regional Extension Farm Management Extension Committees. State representatives will be 
working with agronomists, soil scientists, entomologists and others in their respective states to 
develop RMS budgets. 


The energy conservation project got underway in the spring 1990. Dr. Don Van Dyne, who has 
an excellent background in energy work, will be providing program leadership. Regional models 
will be developed using the 1987 National Resources Inventory survey which should be available 
in June 1990. 


This project provides an important linkage between the Extension Service and the Department 
of Energy which may be important in addressing the issue of sustainability of energy sources. 
Budgets from the 18 states cooperating in the SMART-FRMS project will be used in this project 
also. 


Initial budgeting work has begun on the environmental policy project and should be completed 
by mid 1990. Modeling and policy analysis is scheduled to get under way in the summer or early 
fall of 1990 with the project to be completed by mid 1991. This project provides an important 
linkage between Extension and EPA, which will be a key agency in all water quality projects 
affecting agriculture. RMS budgets from the eighteen cooperating states will support this project 
also. 


A synthesis and summary of the Missouri Forum on Agriculture and the Environment has been 
prepared for distribution to key agricultural and legislative leaders and for publication in a 
forthcoming book on Missouri policy alternatives. 


Forum participants included representatives of environmental groups, Conservation groups, farm 
commodity associations, agribusinesses, the agricultural media, and individual farmers. All 
govemment agencies involved with the environmental issue attended the forum as observers. 


Dr. Donald Osburn has been named managing director of the Ross Jones farm. A farm plan has 
been developed and the initial crops in various rotations will be planted in the spring of 1990. 
Plans to begin rotation grazing of stocker cattle on pastures this summer had to be delayed 
because of the lack of capital to purchase calves. The University is restricted from forward 
pricing which may be an obstacle to risk management, as in the case of purchasing stocker 
calves at record high prices. The farm should be ready for tours this summer and in full 
operation by the 1991 crop year. 
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An interdisciplinary advisory committee has been established for the farm. Several farmers have 
been recruited to conduct on-farm research and demonstrations that will complement those on 
the Ross Jones farm. Local legislative and agricultural leadership support of the demonstration 
farm has been excellent. 


FUTURE PROGRAM OUTLOOK 


Geographic Information System Pilot Project. A pilot project is under way in Livingston County, 
MO, to utilize Geographic Information System mapping to identify locations that present potential 
environmental and conservation risks. Information needed to determine the potential erosion of 
soils, their vulnerability to leaching and chemical runoff, their productivity and their current uses 
will be mapped for the northwest quadrant of the county. These maps will identify areas where 
erosion and water quality risks are greatest under current land use practices. 


The SMART-FRMS program will then be used to identify alternative resource management 
strategies that might resolve potential conservation and environmental problems with acceptable 
outcomes including expected production and profitability. This information will then be used in 
developing site specific extension educational programs to confirm whether or not actual 
problems exist and to provide assistance in addressing problems in cases where farmers choose 
to pursue such solutions. 


Sustainable Rural Economic Development. A planning grant has been approved to develop the 
research component of this project. A companion extension project will be planned 
simultaneously. The program development committee includes representatives from Community 
Development, Rural Sociology, Missouri Rural Innovation Institute, Agronomy, Entomology, and 
Agricultural Economics. 


The basic premise of this program is that sustainable rural economic development must be rooted 
in utilization of geographically fixed resources, primarily agricultural lands. The concept of 
sustainable agriculture is extended to one higher level of aggregation, the rural community. A 
sustainable agriculture is viewed as one element of diversified rural communities with economies 
balanced between the security of relying on internal resources, local markets, and value added 
processing and the growth potential associated with linkages to external, global markets. 


On-farm Research and Demonstration Programs. Plans for on-farm research and demonstration 
farmer networks are being developed in conjunction with the grass roots farm organization, Farm 
Alliance for Rural Missouri. The FARM group has received initial funding from the American 
Farmland Trust for 15 on-farm projects in 1990. The Missouri legislature has passed enabling 
legislation for 23 Resource Conservation and Sustainable Agriculture on-farm demonstrations for 
the 1991 crop year. A Hatch project will be developed to support a network of on-farm research 
projects during 1991-95. The FARM group, University Extension and College of Agriculture 
personnel will develop joint funding proposals for various potential funding sources to support on- 
farm demonstration and research programs in the coming years. 


Management Systems Evaluation Area (MSEA) Project. A proposal has been developed to 


implement an extension complement to a major ARS-CSRS, University of Missouri research 
project. The MSEA project will monitor and assess impacts of alternative cropping systems on 
water quality in a watershed in north central Missouri. The extension program will inventory the 
natural resource base in the 20,000 acre watershed; including potential soil erosion, and pesticide 


16-5 


and nutrient leaching and runoff risks; will survey current and planned land uses; including 
cropping systems, tillage and input use; and will identify potential site specific ecological 
problems. 


Alternative resource management strategies will be evaluated to address potential problems, with 
specific consideration of economic and ecologic outcomes using the SMART-FRMS program. 
On-farm demonstration and other outreach programs will be used to reach farmers in the 
watershed with potentially useful research results and related resource management information. 


Submitted by: John Ikerd, Coordinator 
Center for Sustainable Agriculture 
200 Mumford Hall 
University of Missouri 
Columbia, MO 65211 
314/882-4635 (FAX) 314/882-3958 
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MONTANA 


OVERVIEW 


In Montana, Sustainable Agriculture has been defined as systems which promise to maintain 
natural and human resources long into the future. In a high, cool, dry region like Montana, 
alternatives are somewhat limited and programs seek to help producers fine-tune agricultural 
operations in a manner which enhances economic production, promotes diversity and minimizes 
adverse impact on the environment and social structure. 


Extension programs in Montana have been attuned to the concepts of sustainable agriculture, 
with emphasis on conserving soil and moisture; reducing adverse impacts on ecosystems, 
Carrying out integrated resource management and helping residents of the state cope with 
change. 


In the early 1970's, a small farmer program began to focus on problems and opportunities which 
have since emerged to encompass the philosophy of sustainable agriculture. At about the same 
time, AERO (Alternative Energy Resources Organization), The Institute of the Rockies, The 
Montana Land Reliance, and other groups began to advocate a closer study of the issues 
involved and also began to work with Extension. Farm operators began to explore alternative 
systems of production and expanded back into crops and livestock which were new to Montana, 
or had faded in the decrease of diversity which occurred after World War II. 


Leadership and interest have emerged among producers, some of whom serve on Extension and 
Research advisory panels, and who have influenced expanded research and created a demand 
for diffusion of information through Extension. Searches of past research results and present 
research efforts are pointed toward assembling relevant information for operators in Montana. 
As interested has grown, other groups, such as GNBA (Great Northern Botanicals Association, 
OCAM (Organic Certification Association of Montana) and MAGPI (Montana Agri-Producers 
Association) have emerged. Advisory groups, on and off campus have provided input to help 
steer limited resources toward priority programs. 


Program Infrastructure 


The Extension Sustainable Agriculture Program is staffed by one specialist, with additional 
specialists providing backup in crops, livestock, marketing, forestry and other subjects. 


There are also programs within other USDA agencies and the State Department of Agriculture 
which cooperate with, and complement the Extension effort. Close coordination with the ATTRA 
(Agricultural Technology Transfer to Rural Areas) program has taken place, with exchanges of 
information and initiation of programs which will enhance sustainable agriculture nationally. 


Ongoing Programs 


Cereal/Legume Rotations Research. Advisory groups of producers indicated that replacing 
nitrogen in the soil with the least possible depletion of moisture was a very high priority. 
George black medic, Berseem clover, and other legumes are being evaluated. Producers, 
Research and Extension personnel from the six states with large acreages of dryland cereal 
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grains have developed research plots, demonstration sites and carried out tours throughout 
the region. 


Some work is being carried out, in part, under a USDA LISA grant: 
1. A literature search contributing to the six-state database. 


2. Legume adaptation trials to determine the adaptability of several species of legumes 
to the various agroclimatic zones in the Northern Great Plains-Intermountain Region. 


3. Field plot research to replace summer fallow with "ley farming" and/or conventional 
green manure legumes. 


4. Research to find combinations of hay harvest and residue for plow-down, in order to 
recommend optimum benefits for producers. 


5. To achieve the highest degree of non-chemical weed control possible through a 
combination of cutting techniques and intercropping with oats. 


Information: Development of a database for the six states continues, with material being 
accumulated at Washington State University. 


In cooperation with ATTRA (Agricultural Technology Transfer to Rural Areas), a number of 
alternative agriculture topics have been edited and placed on floppy discs, for the use of 
Extension agents, who then have the information immediately available on their computers. 


Dr. Jerry Nielson has developed a computerized mapping system which can help Extension 
personnel and producers evaluate climatic, soils, moisture and other conditions against the 
need of crops which may be considered for their areas. 


Biopriming: Dr. Nancy Callan of the Western Montana Research Center initiated research 
into the biopriming of seeds, such as super-sweet corn and beans, which are susceptible 
to damage from soil-bome diseases. She is in the second year of a LISA-funded study, in 
cooperation with other researchers in Oregon and Minnesota, and with local farmers. 


ACCOMPLISHMENTS 

Farm Tours and "Farm House Clubs" 

Farm tours have been held at various locations in Montana for the last decade, expanding into 
Canada and surrounding states as appropriate. An average of 6 farm tours and open houses 
at each of the 7 Montana Agricultural Experiment Stations have been held annually. 

After a modest start in 1989, a program encouraging producers to get together in local "Farm 
House Clubs" led to the formation of 7 such groups in the state in 1990. Local Extension agents 


provide support to groups of 6 to 10 farm families who meet periodically, tour each other's 
operations and travel to workshops and demonstration sites. 
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Biological Weed Control 


Jim Story of the Western Montana Research Center, Extension personnel and cooperating 
landowners have carried out programs to evaluate and distribute screened and selected insects 
and diseases to control noxious weeds for the past two decades. 


Workshops in Sustainable Agriculture 


Starting in 1984, at least two workshops per year have been held, starting with very general 
discussions of sustainable agriculture and becoming more focussed as producers, researchers 
and Extension personnel have set priorities. From 50 to 180 producers have appeared at each 
of the two 3-day sessions. 


Workshops have included: Marketing, alternative crops and livestock, green manure, agro- 
forestry, organic and low-input production, rotations, soil-building, overall rural community 
development, exotic crops and livestock and other subjects as suggested by producers and 
scientists. 


Publications 


The Small Farmer Newsletter was distributed for several years during the 1970’s. The AERO 
Sun-Times began covering sustainable agriculture subjects during the same period and has 
emphasized sustainable agriculture for the past decade. The "Sustainable Farming Quarterly", 
a newsletter covering research and Extension efforts over the six-state region has also been 
published for the last year. Several university bulletins and journal articles have been published. 


Dr. Charles Rust, Don Baldridge, and other Extension personnel have developed leaflets and 
audiotapes on a variety of alternatives, such as: flax, buckwheat, canola and similar crops. 


Support to Other Groups 


Extension has helped farmer-based groups secure grants from public and private sources. 
Approximately $1 million has been granted to AERO, MAGPI, GNBA, and other groups to carry 
on cooperative efforts with the land-grant university system. Sources include USDA LISA funds, 
State government funds, local government funding, the Northwest Area Foundation, Noyes 
Foundation and others. 


There is also an alternative crops program to develop diversity in field crops, such as buckwheat, 
canola and various kinds of beans. We are looking at crops suitable for elevations from 4,000- 
7,000 feet. 


Assistance to RC&D (Resource Conservation and Development Areas) has helped reduce 
irrigation water loss and power use through development of gravity flow irrigation systems. 


Cooperation with Canada 


Producers and scientists from the prairie provinces of Canada have been included in nearly every 
workshop and tour since the serious sustainable agriculture effort began. In part, it is because 
they have concentrated on alternatives, such as canola for many years, and because their 
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programs have encouraged diversity in agriculture. Future plans call for continued close 
cooperation, joint ventures and planning partnerships. 


FUTURE PROGRAM OUTLOOK 


Water Quality: Funding for work in water quality will provide for educational programs related to 
clearing up of water quality problems at a number of sites in the state, all of which are closely 
related to sustainable agriculture efforts. 


Sustainable Rural Development: Since many communities in Montana are experiencing declines 
in population, Extension and the cooperating agencies and non-profit groups will increase efforts 
to help local governments and community development groups. 


Cooperation with Other Entities: As stated, cooperation with Canada, other states and private 
groups will expand and efforts to secure funding from a wide variety of sources will also be 
expanded, in order to develop more research and demonstration sites. A cooperative exchange 
with the Central Asian Republic of Kazakhstan in the Soviet Union is also planned. 


University Courses: Courses which include information on sustainable agriculture are planned 
for Montana State University, and the University of Montana. Two of the Native American 
community colleges in Montana have expressed an interest in sustainable agriculture material 
as part of courses which help develop an integrated view of the biosphere. 


On-Farm Research and Demonstration: Two research efforts are underway, to examine the 
economics and sociology of various farming systems during the next 3 to 5 years. It is hoped 
that results of these studies may help guide producers, researchers and Extension personnel in 
more effective sustainable agriculture programs. 


Submitted by: Allen C. Bjergo 
Alternative Agriculture Specialist 
Montana State University 
1018 Burlington -- #200 
Missoula, MT 59828 
406/728-7799 
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NEBRASKA 


OVERVIEW 


A focus on sustainable agriculture and natural resources has long been integral to the Extension 
program in Nebraska. Especially in the areas of soil fertility, irrigation management, conservation 
tillage, integrated pest management, windbreak technology, and farm management, the concept 
of long-term sustainability has been a part of our Extension meetings and publications. With a 
growing concem about environmental dimensions of agriculture, including soil erosion, water 
quality, rural health and food safety issues, we have given even greater emphasis to designing 
and testing components and systems that are environmentally sound, resource efficient, and 
economically viable for the long term. 


There is a multiplicity of definitions of sustainable agriculture, and little agreement on whether this 
is a set of practices, some desirable end results, or a philosophy. One recent definition: 
"Sustainable agriculture is a philosophy based on human goals and understanding the long-term 
impact of our activities on the environment and on other species. Use of this philosophy guides 
our application of prior experience and the latest scientific advances to create integrated, 
resource-conserving, equitable farming systems. These systems reduce environmental 
degradation, maintain agricultural productivity, promote economic viability in both the long and 
short term, and maintain stable rural communities and the quality of life" (Francis and Youngberg, 
1990). 


Among the programs that have been prominent in Nebraska Extension are the comparison of soil 
test laboratories, the conservation tillage research and demonstrations, the multi-location on-farm 
tests of applied fertilizer nitrogen, the Neighbor-to-Neighbor demonstration sites, and the 
collaborative workshops and tours with the Nebraska Sustainable Agriculture Society. 


In recent years, University of Nebraska has brought together a number of information resources 
on sustainable agriculture. These are summarized in a list under accomplishments. The 1988 
North Central Regional Conference on Sustainable Agriculture brought specialists from the 
12-state region together to give reports and share ideas about this emerging area of interest. 
The second day of the conference was the initial planning meeting for the LISA grants in the 
North Central region. Since that time, University of Nebraska has been active in the organization 
and administration of the LISA grant program, and individual researchers and extension 
specialists have participated in a modest number of projects. These have included low-input 
cattle production systems, on-farm demonstrations of resource efficient practices, development 
of a videotape on sustainable agriculture, and a 4-state workshop to share ideas among 
Extension specialists. 


University of Nebraska, through the Institute of Agriculture and Natural Resources, is currently 
designing a Center for Sustainable Agricultural Systems. This center will integrate concerns and 
programs related to long term sustainability into existing research, teaching, and extension 
activities of the University. There is also a new book series from the University of Nebraska 
Press, an interdisciplinary series titled "Our Sustainable Future." 
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ACCOMPLISHMENTS 


Sustainability is more than philosophy. It is a focus that has permeated the development of 
programs and practices at the University of Nebraska. Some examples of programs and results 
over the past two decades are described. 


Beginning in the mid-1970s, soil samples from the same field were sent to several soil testing 
laboratories, including the University of Nebraska lab in Lincoln, and the precise fertility 
recommendations from each laboratory used on corn. These trials were continued with corn for 
more than 10 years and were repeated in several other Nebraska locations and with other crops. 
The bottom line was about twice the fertilizer expense using recommendations from commercial 
laboratories compared to the University, and yields that were not statistically different across the 
treatments (Agronomy Department, 1985). Results were widely publicized in Extension meetings 
around the state, and this activity put Nebraska in the leading vanguard of integrated 
research/extension in resource efficient and profitable agriculture. 


In parallel with this work, Extension was closely involved with conservation tillage research and 
demonstrations with farmers. Minimum and zero-till planting have rapidly been adopted on row 
crop acres in the North Central states, due in large part to the efforts of Extension. In Nebraska, 
this has included on-farm validation of research results, demonstrations, Area Conservation 
Tillage meetings in collaboration with SCS, and an Agricultural Energy Conservation Project. 
Specific activities in addition to traditional meetings included planter/equipment demonstrations, 
coffee shop meetings, conservation tours, and rainfall simulator demonstrations. More than 
11,000 people attended these events between 1983 and 1989. Production costs were at least 
$5 per acre lower in all no-till corn fields, while yields were equal or greater in 28 of 35 
comparison sites (Dickey et al., 1989). 


Energy conservation in crop production has been studied and demonstrated in a series of on-farm 
participatory trials in 1988 and 1989. Farmers work with the project technician to decide on least 
cost N levels and other planting system modifications. Over 2 years on more than 35 farms, 
there was only modest response to applied N in continuous corn and no response to N in corn 
following soybean, sweet clover, or alfalfa. A series of Extension meetings in collaboration with 
Nebraska Sustainable Agriculture Society was held in the eastern part of the state in early 1990, 
and a book of results made available to farmer participants. Crop Focus meetings have been 
held for the past 7 years in 15 locations each year to promote rational fertilizer and reduced 
chemical use in crop protection. Results from on-farm trials with starter fertilizer have clearly 
shown that this practice is rarely profitable in corn production. 


The Neighbor-to-Neighbor conservation farming demonstration project was launched in 1989. 
Farmers volunteered to show practices that had been in the field for at least 5 years, eg. terraces 
or waterways, wildlife habitats, farm ponds, planned grazing or native grasses, improved pasture 
or hay management, no-till planting or conservation tillage, strip cropping, or other innovation. 
They agreed to invite other farmers to view their fields using a self-guided tour fact sheet and 
map. Several sites were used for formal Extension tours, and more than 350 farmers signed up 
to participate in the first year. 


Cooperative activities with the Nebraska Sustainable Agriculture Society have included the 
on-farm trials described above, the joint Extension meetings, and a tour that has been scheduled 
for the past 8 years. This tour visited key farmer sites as well as the experiment stations run by 
the Agricultural Research Division of the Institute of Agriculture and Natural Resources. Between 


18-2 


80 and 120 farmers and others interested in resource efficient farming have attended these tours. 
Ag Expo at the ARDC, Mead, has featured efficient practices in the annual open house and tour. 


There are a number of other unique programs, including irrigation scheduling, integrated pest 
management, rotational grazing options, integrative reproductive management in livestock, 
alternative crops and cropping systems that are a part of the Nebraska Extension program. In 
addition to meetings around the state, the district research and extension centers coordinate 
on-station, on- farm, and farmer-initiated research in each area of the state. Under one director, 
the research team and extension specialists in each district work closely together. The majority 
of appointments in the University are joint extension/research or teaching/research, another route 
to encouraging integration of programs and efficient transfer of information to farmers. 


In summary, substantial research in the areas of soil fertility, alternative weed and insect 
management, reduced tillage, and breeding for genetic resistance to pests has been conducted 
in Nebraska that contributes directly to a more sustainable agriculture. Current research 
continues in these areas, with new emphases on cropping system design and management, 
reduced herbicide rates and alternative mechanisms for weed control, deep soil sampling and 
nitrogen budgeting, and participatory methods for on-farm validation of research results. 
Classroom and Extension activities related to sustainable agriculture are integrated into the 
mainstream courses and meetings around the state, rather than confined to a few specific 
activities directly labeled as "LISA". Much of this information has been summarized in these 
extension publications. 


o Sustainable Agriculture ... Wise and Profitable Use of Our Resources in Nebraska. 
1987. Agronomy Dept., Coop. Extension System, UNL ($7) 


o Sustainable Agriculture in the Midwest: North Central Regional Conference 
Proceedings. 1988 Agr. Res. Div. & Coop. Extension System, UNL ($5) 


Oo Questions and Answers about Sustainable Agriculture: Transcript of Satellite Video 
Conference. 1989. Agr. Res. Div. & Coop. Extension System, UNL ($5) 


o Sustainable Agriculture: An Overview (100-slide set with narrative and supporting 
reference papers). 1989. Agron. Dept. UNL ($75) 


o Sustainable Agriculture Videotape (23-minute video with transcript and supporting 
reference papers). 1989. LISA Project, UNL ($35) 


o Resource Efficient Farming in Nebraska. 1990. NSAS and Coop. Extension UNL 
($5) 


© Specific topic papers presented or published over the past several years, all available 
from Dept. of Agronomy, Univ. Nebraska, Lincoln, NE 68583-0910 (See attached list). 


FUTURE PERSPECTIVES 


A growing awareness of the importance of sustainability and of the need for new measurements 
for success in agriculture and resource use is having an impact on Nebraska Extension 
programs. Some of the specific activities or changes anticipated in the University of Nebraska 
include: 
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Development of a Center for Sustainable Agricultural Systems, with programs 
integrated into existing teaching, research and extension; planned for late 1990. 


National Conference on Sustainable Agriculture and Natural Resources scheduled for 
August 15-18, 1990, with numerous national and state-level co-sponsors. 


Initiation of one course and one seminar series on campus in the area of sustainable 
agriculture; planned for 1990 or 1991. 


Development of the Soybean Profitability Project that focuses on production costs, 
practices, and marketing. 


Initiation of a new book series, "Our Sustainable Future", through the University of 
Nebraska Press. 


Presentations or Publications 


(These publications and a more complete list are available from Department of Agronomy unless 
otherwise indicated): 


ie) 


Sustainable Agriculture in Temperate Zones, C. A. Francis, C. B. Flora, and 
L. D. King, Editors. John Wiley & Sons, New York. 497 pp. 1990 (for sale from 
publisher) 


"Researching, teaching, and extending a sustainable agriculture", Leopold Center 
Conference Keynote, New Developments in Cropping Systems and Livestock 
Management Systems, Ames, IA, 1990. (C. Francis) 


"Participatory strategies for information exchange’, Inst. Alt. Agr. Symposium Learning 
from Each Other: New Models for Agriculture Research and Information, 
Washington, DC, 1990. Amer. J. Alt. Agr. (in press). (C. Francis, J. King, J. DeWitt, 
J. Bushnell, L. Lucas) 


"Specificity: the context of research for sustainability", J. Soil & Water Cons., 
45(1):55-57. 1990. (D. Walters, D. Mortensen, C. Francis, R. Elmore, J. King) 


"Contributions of plant breeding to future cropping systems", ASA Special Symposium 
and Publication, Plant Breeding and Sustainable Agriculture, Las Vegas, NV, 1989. 
(C. Francis) 


"Closing the information cycle: participatory methods for on-farm research", FSR/E 
Workshop Farmer Participation in Research for Sustainable Agriculture, 

Fayetteville, AR, 1989. (C. Francis, P. Rzewnicki, A. Franzluebbers, A. Jones, E. 
Dickey, and J. King) - 


"Sustainable agriculture: myths and realities", J. Sustainable Agr., Vol. 1, 1990 (in 
press) (C. Francis) 


"Farming systems research and extension in support of sustainable agriculture”, 
FSR/E Newsletter, U. Florida, 2:4-5. 1989 (C. Francis & P. Hildebrand) 
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o "Sustainable agriculture and development: challenges for the future", Amer. J. Alt. 
Agr., 1990 (in press) (C. Francis) 


o "Alternatives to monoculture: sustainable systems for U.S. crop production", Proc. Intl. 
Symp. Fertilizer Use, Suweon, Korea, 1989. (C. Francis, M. Clegg, and S. Mason) 


o "Sustainability: a goal for American agriculture", U.S. Senate Agriculture Committee 
Report on 1990 Farm Bill, 1989. (G. Youngberg & C. Francis) 


o "On-farm experiment designs and implications for locating research sites", Amer. J. 
Alt. Agr. 3:168-173. 1988. (P. Rzewnicki, R. Thompson, G. Lesoing, R. Elmore, 
C. Francis, A. Parkhurst, and R. Moomaw) 


Oo "Evolution in revolution: new paradigms for agriculture and communication", 
FutureView, Sixth Gen. Assembly World Future Soc., Washington, DC, 1989 (J. King, 
C. Francis, J. Emal) 


Oo  ="Practical applications of low-input agriculture in the Midwest", J. Soil & Water Cons., 
45(1):65-67. 1990 (C. Francis) 


o "Research and extension agenda for sustainable agriculture", Amer. J. Alt. Agr. 
3:123-126. 1988 (C. Francis, J. King, D. Nelson, L. Lucas) 


o "Internal resources for sustainable agriculture", Gatekeeper Series No. SA8, Intl. Inst. 
Environment & Development, London, Sept., 1988 (C. Francis) 


0 "Cropping systems based on farm-derived, renewable resources", Agr. Systems (U.K.), 
Vol. 27:67-75. 1988 (C. Francis & J. King) 


o = "The potential for regenerative agriculture in the developing world", Amer. J. Alt. Agr. 
1:65-74. 1986 (C. Francis, R. Harwood, and J. Parr) 


Submitted by: Chuck Francis 
Professor of Agronomy and 
Extension Crops Specialist 
Cooperative Extension Service 
University of Nebraska 
Lincoln, NE 68583 
402/472-1581 (FAX) 402/472-7904 
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NEW HAMPSHIRE 


OVERVIEW 


Recognizing that sustainable agriculture is essential for continuing the quality of life enjoyed in 
this state, the University of New Hampshire Cooperative Extension and Experiment Station have 
pursued programs promoting this concept. Defining sustainable agriculture as being an efficient 
user of human and natural resources, supportive of social progress, environmentally sound, and 
that which maintains and enhances productivity and profitability has necessitated performance 
of a balancing act among competing entities. Nevertheless, a pyramidal approach to research 
and dissemination of information through workshops, meetings, response to requests, and 
publication of materials has produced desired results. 


ACCOMPLISHMENTS 


Reduction of Chemical Inputs 


Emphasis has been placed on reducing the amounts of chemical inputs -- fertilizers, herbicides, 
pesticides -- which are directly hazardous to the health of the applicators, possibly to end-product 
users, and potentially harmful to water supplies. The reduction of chemical inputs has included 
soil testing for nitrates, discouragement of broadcast fertilization, advocacy of fertilizer banding, 
and early manure incorporation. 


For example, in one part of the state corn fields were tested for nitrates in order to determine the 
requirement for additional nitrogen applications. Potato fields int hat area are expected to be 
tested in the future. A fertility management program on fruit farms utilizing leaf analysis directed 
fertilizer practices, rather than standard recommendations, demonstrated traditional applications 
exceeded need inmost cases. Savings on spray programs included reduced material usage and 
costs. Organic growing technologies were used on a 30-acre farm. Minor commercial contacts 
were made with organic growers; however, many homeowners were assisted with organic 
production. 


Work with growers controlling 2,000 acres of apples to change orchard herbicide use patterns 
concentrated on reduced herbicide strip width and changes in dosage. Dwarf grasses are also 
being tested in field trials. A frost seeding trial on a farm without the use of herbicides or tillage 
was initiated with ASCS sharing the cost. 


Protected cropping using high tunnels was shown to be 95 percent effective in controlling tomato 
diseases in addition to other production benefits -- earlier maturity, higher yield, and better quality. 


Waste Management 


Extension has provided fact sheets and information to farmers on the use of (1) compost as an 
alternative fertilizer, (2) selling compost, and (3) composting municipal waste products for a fee. 
There is one individual in the state who has set up a Commercial composting project, and several 
former dairy producers who have expressed interest. Fact sheets have been produced and 
distributed to homeowners on backyard composting. 
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While accelerated interest in composting has its benefits, it is necessary to determine crop 
response, particularly to nitrogen and heavy metals. This is being accomplished through a Hatch 
Project and financed through a coalition of the New Hampshire Department of Environmental 
Services, New Hampshire Department of Agriculture, Cooperative Extension, University of New 
Hampshire, Agricultural Experiment Station, and private sources. The project includes 
construction of storage facilities, field windrowing areas, and experimental studies at Kingman 
Research Farm, Madbury, NH. Crop response, N uptake, and metal translocation from compost 
to plant will be evaluated in both greenhouse and field studies. 


Wood ash has been utilized as a limestone substitute for bulk spreading on agronomic farms and 
woodland sites. There have been 21,793 wet tones of wood ash from 6 power plants spread 
over 2,511 acres. This replaces the equivalent of 3,757 tons of lime. Wood ash used for soil 
fertility does not use space in landfills. 


Trials were initidted to explore utilization of wood ash waste material as a significant component 
of a growing medium or soil amendment to a soil mix for container production of ornamental 
plants. Preliminary observations indicated varying quantities of high-carbon ash residue might 
be used in development of a high-value growing medium for selected ornamental plants. 
Additional studies indicated favorable response by some ornamental plants when low carbon 
content ash was used as a limestone replacement. Plants with a low pH requirement did not 
respond favorably at higher rates of incorporation. 


Hydrology 


Efforts in hydrology toward sustainable agriculture have focused in two major areas of the state - 
- Great Bay and the upper Connecticut River where it flows through Grafton County. Emphasis 
has been on reversing the degradation of the quality of water through non-point source pollution 
from urban land, agricultural land, forestland, and stream bank erosion. The focus has been on 
providing technical data and general information to governmental officials, foresters, landowners, 
and the general public. Information has been provided through workshops, promotion of nutrient 
and pest management programs, soils testing, use of pesticide/soils database for 
recommendations, proper crop recordkeeping to maximize productivity and profits, and erosion 
and sediment control including mechanical and vegetative stream bank demonstration projects. 


OUTLOOK 


By virtue of its name, the term "sustainable agriculture" indicates it will be vital force for the future, 
but the true barometer of success will be marked by changes in practices. One indicator to date 
has been a state mandate to towns regarding waste management practices. Another has been 
visible grass roots consciousness of stewardship necessary to avoid soil and water pollution. A 
third is consumer demand for organically grown foods. 


1922 


Focus on sustainable agriculture programs has caught the attention of a broad population 
concerned about environmental impacts and food safety among other issues. Relationships with 
these people should be strengthened as a method of promoting sustainable agriculture as well 
as understanding of farm problems. 


Submitted by: William H. Zweigbaum 
Extension Specialist - Ag Business Mgmt 
James Hall 
University of New Hampshire 
Durham, NH 03824 
603/862-1700 (FAX) 603/862-1585 
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NEW MEXICO 


OVERVIEW 


During Coronado’s expedition into the Southwest in 1540, corn was found to be a major staple 
of Pueblo Indians. Grown together with nitrogen fixing legumes like beans, traditional open- 
pollinated corns like blue corn were key elements in Native American sustainable agricultural 
ecosystems. 


Modern sustainable agricultural programs implemented by the New Mexico Cooperative Extension 
Service continue this tradition, emphasizing profitability as well as socially acceptable and 
environmentally sound production practices. Resource conservation, water quality and food 
safety are key elements of the program. 


ACCOMPLISHMENTS 


if 


a 


Blue Corn Improvement 


In 1983, a blue corn improvement program was implemented to improve Native 
American strains of blue corn characterized by poor yields, poor color and weak stalks. 
By 1990, three improved strains of open-pollinated blue corn developed by Extension 
had more than doubled yields of intense, blue-black colored corn. As objectives limited 
gene pool selection parameters to Native American blue corn strains, stalk strength 
improvement was only marginal. Earliness, however, was improved by at least four 
weeks. 


Although maximum yields were obtained when nitrogen fertilizer was applied at rates 
of 100-200 Ibs/a, yields were excellent for corn spaced further apart following legume 
crops like alfalfa and sainfoin. Natural bird resistance seems to improve when 
selecting for floppy ears. Organic farming techniques and genetic improvement for pest 
resistance continue to be major strategies in the program. 


Although a relatively minor crop in 1983, blue corn production increased from 860 
acres in 1986 to 2550 acres in 1989. New product development by processors and 
promotion by Extension have made blue corn one of the fastest growing ethnic foods 
in the state. Original Native American strains and organically-grown are two major 
selling points for New Mexico blue corn. 


Organic Certification Program 


At the request of organic farmers in New Mexico, the Extension Service organized the 
first Organic Marketing Conference in January of 1989. Given the interest in organic 
certification, Extension formed an Organic Certification Task Force to explore the 
possibility of setting up a certification program in New Mexico. 


In January of 1990, a bill sponsored by the Task Force was enacted by the 1990 State 


Legislature and became known as the Organic Commodity Act. The Act called for the 
creation of a 5-member Organic Commodity Commission to develop an organic 
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certification program in New Mexico. Extension’s role on the commission (one 
member) has been to help develop an organic certification handbook and to establish 
the program. 


Integrated Pest Management (IPM) 


IPM programs continue to be the backbone of the sustainable agriculture program in 
the New Mexico Cooperative Extension Service and the Agriculture Experiment Station. 
Pheromone trapping studies on agricultural science centers continue to monitor corn 
earworm, tobacco budworm, black cutworm and codling moth populations. Results are 
published in the New Mexico Crop Pest Reporter. 


Codling moth populations were also monitored in three counties in on-farm trapping 
programs. The release of Trichogramma minutum wasps and use of Bacillus 
thuringiensis sprays were used in two orchards to demonstrate biological control 
techniques. 


Surveys were made of several alfalfa pests this year in the Pecos Valley including 
blister beetles, beet armyworms, and alfalfa caterpillars. Alfalfa IPM was stressed at 
six alfalfa grower workshops held in six northern New Mexico counties. In addition, 
pest alerts were included in the Crop Pest Reporter when warranted. A pilot IPM 
Scouting program for several crops, including alfalfa, was conducted in Quay County 
this year. The agent reported a savings of $15-$30/acre for pest management costs 
for program farmers. 


Cotton, sorghum, corn, peanuts, vegetables, and several specialty crops were also 
scouted in some growing areas. These private IPM programs are generally funded by 
the individual growers, grower commissions, or by the crop contractor. Some county 
survey programs rely heavily on the county Extension agent. Private IPM scouting 
programs were reported in 11 of the 33 counties. When urban and range IPM 
programs are included, 21 of the 33 counties have on-going IPM programs. Since the 
termination of the Pilot Range IPM Project, range programs are being conducted by 
individual ranchers or USDA/APHIS personnel in cooperation with the county Extension 
agents. 


The forest pest management program included the inspection and provision of forest 
pest management recommendations on 13 timber sales on private lands. A dwarf 
mistletoe survey was conducted on over 10,000 acres of state-owned lands. Aerial 
forest pest surveys were conducted on over 1.4 million acres of state and private lands. 
Ground surveys of various forest pests were conducted on over 100,000 acres. 


Broom Snakeweed Control Program 


It is estimated that Broom Snakeweed infests over 44 million acres of New Mexico 
costing the livestock industry over $20 million yearly. To control this pest, the 
Agricultural Experiment Station in cooperation with local county Extension agents and 
their cooperators, are studying insects and diseases that prey on this weed. To date, 
biological agents that show some potential include: root borers, grasshoppers, 
leafhoppers and a rust. 
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5. Gossym-Comax Cotton Management Program 


New Mexico growers participating in the Gossym-Comax Cotton Management Program 
this year realized greater yields and net profits over traditional management programs. 
Increases in net income averaged $40 per acre. 


Developed by the USDA at Mississippi State University, the computerized Gossym- 
Comax Cotton Management Program helps growers determine the best possible timing 
for planting, irrigation and application of agricultural chemicals. Program 
recommendations this year resulted in a reduction in the use of nitrogen fertilizer while 
increasing yields. 


6. Agricultural Issues in the 90’s Conference 


Issues ranging from genetic manipulation of agricultural crops to the Endangered 
Species Act were only part of the Agricultural Issues in the 90s Conference sponsored 
by the Cooperative Extension Service in Albuquerque on June 18-19, 1990. Other 
topics covered in the conference included cover crops, IPM, minimum-tillage technology 
and water quality. 


FUTURE/OUTLOOK 


An integrated approach to solving production problems in agriculture will be the key to success 
in future sustainable agriculture programs. This integrated approach will not only reach across 
different disciplines within the College, but also to other colleges, universities and organizations. 


An example of such a project involves an effort by New Mexico State University and the 
University of New Mexico to get state funding for a State Environmental Team (E-Team). The 
joint cooperation between the Colleges of Agriculture and Engineering at NMSU and the Colleges 
of Law and Medicine at UNM would attempt to bring state expertise in many fields together to 
solve numerous environmental problems throughout the state. 


Submitted by: George W. Dickerson 
Extension Horticulture Specialist 
Crop Production and Marketing - NMSU 
9301 Indian School Road, NE, Suite 201 
Albuquerque, NM 87112 
505/275-2576 (FAX) 505/292-9815 
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NORTH CAROLINA 


OVERVIEW 


Sustainability of agricultural systems and natural resources depends on management systems 
that benefit farmers, agribusinesses, and owners and users of natural resources; minimize 
detrimental environmental impacts; conserve natural resources; and are socially acceptable. 


The North Carolina Agricultural Extension Service provides leadership for our sustainable ag 
program and fosters relationships between Extension (both state and local staffs), Research 
Service, and other agencies with complementary expertise. Extension is uniquely capable of 
providing this leadership because of: 


O ~=an active advisory leadership system to identify program directions, 
0 Statewide networks to develop and deliver educational programs, and 
o diversified research base on which to develop educational programs. 


Sustainable ag programs not only involve a number of professional agencies, but they also rely 
heavily on the input and involvement of cooperating farmers. Farmers are a valuable resource 
in conducting applied research and demonstrations focused on sustainable ag concepts, including 
efficient resource use in crop and animal production; soil, water and energy conservation; 
utilization and renewal of natural resources; crop rotation; environmentally safe use of 
agri-chemicals, and alternative agricultural opportunities. 


Organization and Strategies 


Our sustainable ag program is organized according to the structure outlined in Appendix #1. 
Leadership for the program is provided by a work group, appointed by the Director, that has 
multidisciplinary representation from departments and county staffs. A multi-agency advisory 
group will provide input into direction of the effort. Day-to-day decisionmaking is facilitated by an 
executive committee composed of the chair, ag program leader and action team chairs. 


In order to provide program focus and to make substantive accomplishments, we selected three 
potentially high-impact focus areas for attention in our sustainable ag program. These focus 
areas are 1) waste management and utilization, 2) sustainable farming systems, and 3) 
alternative agricultural opportunities. 


Successful progress in developing these focus areas involves: 


integration of sustainability concepts into plans of work, 

developing and promoting innovative agricultural systems, 

developing and implementing innovative educational methods, 

establishing relationships with allied agencies, 

providing training for professionals, 

creating public awareness of accomplishments, 

promoting and cooperating in long-term sustainable ag projects, and 

developing publications, visual aids and serving as an information clearinghouse. 


Oooo 0co00 00 


Systems approaches to problem solving and education represent an effective means of providing 
useful information to audiences. However, several obstacles may be encountered as these types 
of programming efforts are undertaken, including: 


oO __ turf protection, 

© committing sufficient time and effort to the program, 

fe) financial resources for interdisciplinary programs and projects, and 

© _ inability of research programs to adapt rapidly to initiative needs. 
ACCOMPLISHMENTS 


A series of eight brief accomplishment reports is given below that describe achievements of 
activities dealing with sustainable agriculture programs. 


Dead Animal Management _in Greene County. Greene County, North Carolina, has 51 


swine producers, 12 turkey growers and 12 broiler growers. County landfills no longer 
accept dead animals, and public concerns are increasing about burying dead animals on 
farms, especially when accepted guidelines are not followed. When a grower suggested 
hauling these dead animals to a rendering plant, a committee of the local Livestock 
Association was appointed to develop a working plan. A 1-day trial run generated 13,000 
lbs. of dead animals. As a result, a $13,000 collection site was constructed, and a local 
farmer was contracted to haul animals to the rendering plant. After 16 weeks of operation, 
the program had collected over 1 million pounds of animals and had generated in excess 
of $20,000. Average weekly collections are about 65,000 Ibs. and the facility serves in 
excess of 90 percent of the growers. 


"Amazing Grazing" - Innovative Approaches to Grazing Management in North Carolina. 


Mac Ivey, a dairyman at Gibsonville, North Carolina, is sold on intensive grazing of high 
quality forages to reduce purchased feeds in his operation. Working with his local extension 
agents and state specialists, the dairyman developed a system to intensively graze 75 A of 
high quality alfalfa, small grain and summer annual pastures. At a field day conducted for 
other farmers, data were presented showing that grazing high quality forages reduced 
stored and/or purchased feed costs by over $20,000 (after allowing for cash costs 
associated with grazing) per year in a herd of 120 cows. Alleghany County has also 
focused on the "Amazing Grazing" program for cattle and sheep producers. Through 
demonstrations and educational activities, farmers have focused their attention on grass 
management and utilization. Statewide, over 700 farmers are practicing short duration, 
controlled grazing, many in situations where animal wastes are used as fertilizers. 


North Carolina Forestry Production and Renewal Programs. Forest resources programs 
have focused on multiple-use management systems, reforestation, financial management 


and improved marketing. Pine straw is harvested and marketed from over 175,000 A. Over 
2,000 land owners have been trained in developing wildlife lease arrangements. One firm 
realized a savings of $72,000 by using wood residues for energy. Forty counties reporting 
forestry extension work indicate that over half of the harvested acres are reforested. A 
quality control computer program used in three veneer and/or plywood manufacturing plants 
has resulted in savings of $450,000. Another firm reduced dry kiln lumber losses by 
$100,000. These and other accomplishments make more efficient use of forest lands, 
harvested timber, wood products and at the same time have resulted in forest land renewal 
and increased income. 
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Reduced Use of Fertilizer and Pesticides by North Carolina Tobacco Growers. Educational 


Programs for tobacco growers have dealt with "minimum input" management systems that 
are agronomically, economically and environmentally sound. Several major impacts have 
been observed over the 1986-89 seasons. The percentage of plant beds receiving no 
fungicide increased from 33 percent in 1987 to 58 percent in 1988. Over 2,000 additional 
soil samples and about 1,500 additional nematode assays were analyzed over the 2-year 
period. Non-rotated tobacco is now less than 15 percent of total acreage. Percentages of 
acres fertilized with unnecessary phosphorus and potash decreased 9 and 3 percentage 
units, respectively, from 1986 to 1988. The average nitrogen application rate fell 4 percent 
over the 1986-1988 period. These efforts and accomplishments have an overall effect of 
reducing agri-chemical use and production costs, and lessen the chance of product and 
ground and surface water contamination. 


Maximum Economic Yield Club - Randolph County. The area farm business management 


agent, Scott Mickey, organized a Maximum Economic Yield Club for crop growers. Using 
information supplied by the farmers, Scott developed computer databases for each farmer 
from which costs and return analyses could be made for every field. Club members 
developed a greater understanding of relationships between input costs, yield and net 
return. For example, one grower reduced his machinery investment because he understood 
that the ownership costs were over-riding any economic advantage the equipment gave in 
reduced variable costs. Participants have also realized the value of animal wastes as a 
fertilizer source. In 1989, winners of both the corn and soybean contests used animal 
manure in their fertility program. In 1990, each member plans to use animal wastes to 
supply a portion of fertilizer nutrients. 


Municipal Sludge - A Nutrient Source for Agriculture. Extension workers in Wake County 


have worked closely with the City of Raleigh, the Department of Environmental Management 
(DEM) and local farmers to develop systems to land-apply sludge. These nutrients are used 
primarily on hay and pasture land and on row crops. Extension’s role has been to work with 
DEM and the municipality to develop the technology, to work with farmers producing crops 
on sludge-amended land, and to present a positive image of environmentally safe use of 
these nutrients for productive purposes. As a result of these efforts, the technology is in use 
by many cities and towns across the state. 


Improved Vegetable Insect_and Disease Control with Less Chemical Use in Pasquotank 
County. Between 65 and 70 farmers in the county produce over $8 million worth of 


potatoes and cabbage annually. Major insect and disease losses have exceeded $1.5 
million in a single season. Extension meetings, consultations, demonstrations, and 
publications have been provided to train growers in pest biology and scouting, variety 
selection, seed treatment, rotation, crop isolation and equipment sanitation. By reducing 
pesticide applications on potatoes from six to two per season, growers have saved $128,000 
per year on 4,000 A. Cabbage growers have virtually eliminated spring season Black Rot 
Disease. These impacts not only benefit farmers economically, but they have effectively 
controlled insects and diseases with less reliance on chemicals. 


Improved Efficiency in Swine Production. We work with a large scale swine production 
facility in eastern North Carolina to enhance feed utilization and swine performance. We 
were asked to assist this company because of poor growth rate and reduced efficiency of 
feed utilization. After evaluating the existing rations, recommendations were made to 
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improve nutritional content and to reduce input costs. The result was a 10 percent 
improvement in growth rate, 5 percent improvement in feed efficiency, and reduced cost of 
feed that hetted the company a savings estimated to be $5,000 per month. We are 
continuing to work with this client with an emphasis on training the purchasing manager in 
order to allow reduced cost of feed inputs by proper evaluation of feed ingredient 
alternatives. In addition, we have worked with a designated individual and have installed 
least-cost ration formulation capability on the farm. We work with the person in this capacity 
and teach him how to evaluate formulation alternatives on a monthly basis. 


FUTURE TRENDS 


Sustainable ag programs should continue to address not only the economic success of farmers 
and agribusinesses, but also the environmental and social expectations of society. Continued 
successes will require an even closer linkage between research, extension workers and farmers, 
as well as allied groups. It is imperative that farmers understand the biological principles that 
undergird agriculture. However, they also need to understand the need for environmental and 
ecological sustenance and renewal. Farmers who successfully apply biological and ecological 
principles will be more capable of satisfying the consuming public with a safe food supply. 


Hopefully, the initiative focus in this area will change the mind-set of researchers, educators, 
farmers, and consumers, so these concepts become an accepted part of doing business. If these 
mind-set changes are lasting, society will realize the long term impacts long after Extension has 
developed new program initiatives. 


Submitted by: Roger G. Crickenberger 
Associate State Leader, ANR 
North Carolina State University 
Box 7602 
Raleigh, NC 27695-7602 
919/737-3252 


21-4 


APPENDIX #1 


SUSTAINABLE AGRICULTURE INITIATIVE 
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| Admin. Liaison 


L—- __— Executive Committee 


L_— Advisory Committee 


Action 


| eal | | Alternative | 
| Sustainable Farming | | Waste Utilization | | Agricultural | 
| Systems | | | Opportunities | 
| Deseea ee! | 


ti ae tn) i a i Re 
| | | 
| | | 
Mike Linker, Chair Joe Zublena, Chair Tom Losordo, Chair 
Roger Crickenberger Roger Crickenberger Roger Crickenberger 
Admin. Liaison Admin. Liaison Admin. Liaison 


vt 


+ XTOHS9RA 
teh oe unc! Cons el Gigi - Te fed wad 0 10) POR 
* fer Ton. Crip Weed eticies ny mye ret vowel tl bore 
: potim te fk per cor, We e 
i nt i ae ow Paday be pia carer 
ot “© a ek cong! 7" pom od i eae 
2 ArT Si nd Ape A SIGMA BU 2 . 
} be ae un s& ” rei 
h ny o hd gy ¥ V SA é rr owe 
iis. J a pra rsy 
SYi Jarzini 
omasvon ss f 
¢ rsh tot <atiy he fgorie tee sucess OF 4 
ee im va a oy’ gs weil es ei ‘'g 
i nm ser BY f 4 aw cur “eve yOT ip ered 1m t 
i ‘ f Weegee aire terriers carer ae vas govt ne pres 
rl me a som dd . . ' they) Need jo! arnvisn (nernial 
si , em Ley m \ tae wie ute chy soe i (CSOLACeS a % or - 
' re a , rh wal ie 10d Se ae 
3 Anais) oor a : 
c {7 “. 2 : \y aD . .’ } roi? eG’. : mI 
: If { he i P h, a » iif Pir ees, i r % 
“it Q Hy aatre ive a Sparta ong ete (otersioan 
iS (Tay 4 pe Ab 4 iting = 
Hi¥ATTIOD ywonivoA —- 
{ 
5 
: 
! o 
ome : HetTRA ~ : 
i es : 
_ _—— cep ae ie, i a remem erem nome — Lae ot 
; ) : i, 
— —— ” — on nny rc on a ee ent | - - — - 
ov isarnresd ti bie 
a* ; ain i ; ‘ = 
(B79) [uot pA . |. montes?hKP odes f enters sidan ada 
seryrnuPiocg 5 
. <* Sor 2 |Crctertvarger 
ee ee ae oe -—~< _ —_ Af Ls kw is A. to 
‘<ot wih Stas yy mf a 
— _ ve tig Wh jo , Z 
WBN) SOV OE TIO Bes. a BE ats tt 


vanierria one ae 
Pome SLA 


a ‘Teprednenaia se iz 
TOIL. i | 


OHIO 


OVERVIEW 


One of the most pressing ecological dilemmas of our times is the need to reconcile an ever- 
increasing world population with a realization that most of the world’s resources are finite. As the 
world’s population increases and centers of urbanization and industrialization continue to expand, 
there is an urgent need to utilize the natural resources of our biosphere in the most efficient and 
sensible ways possible. This need applies to both natural and agricultural ecosystems. For the 
past half century, agriculture in the United States has been characterized by a progression toward 
large-scale, monoculture farming practices with a primary emphasis on maximizing yields. Such 
high-production agroecosystems require enormous nutrient and energy subsidies in the form of 
inorganic fertilizers, pesticides, herbicides, and fuel to maintain their productivity. Although this 
approach to agriculture has produced unprecedented yields and has been profitable for many 
farmers, in recent years farming has fallen under heavy criticism for over-production, lack of 
economic stability, and environmental degradation. The environmental and ecological costs 
associated with intensive high-input farming practices include serious soil erosion, contamination 
of soil, food, and water resources with pesticides and fertilizers and destruction of many natural 
habitats as more marginal lands are forced into agricultural production. People are worried about 
contamination of their food and water and are realizing that current high-input conventional 
agricultural practices cannot offer long-term sustainability. Many agricultural scientists have, 
therefore, turned their attention to the potential of more sustainable agricultural practices based 
on lower-chemical inputs used in integrated farming systems. 


Lower-input sustainable agroecosystems rely much less on high inputs of energy and chemicals 
and much more on internal biological processes and cultural methods to achieve long-term 
productivity and environmental compatibility. By changing management and cropping practices 
to maximize nutrient and energy use efficiency, relatively high crop yields can be maintained at 
a much lower cost to both the farmer and the environment. Lower-input sustainable systems 
differ markedly from conventional, high-input agriculture in that they emphasize long-term 
economic stability with minimal environmental impact rather than short-term goals such as 
maximum yields, at high costs to the environment. It is apparent that the goals of lower-input 
sustainable agriculture cannot be met by simply decreasing chemical inputs per se. Rather, 
successful low-input agroecosystems require informed management based on sound ecological 
and biological principles and a greater understanding of the complex interactions affecting 
agroecosystem productivity. Our program at The Ohio State University focuses on investigating 
these principles and disseminating existing and new information through extension and teaching 
programs. 


Background of the OSU Sustainable Agriculture Program. The Sustainable Agriculture 


Program at The Ohio State University began in 1986 to promote a more energy-conserving, 
environmentally-sound, and economically-viable agriculture through research, education, and 
extension. There has already been substantial progress made in this program thanks to 
funding from several private foundations, a few state agencies, the USDA LISA program, 
and The Ohio State University. 


Program Infrastructure. In July 1990, a formal interdisciplinary program on Sustainable 
Agriculture was set up and led by Professor Clive Edwards. The overall program is 
supervised by an Administrative Committee, and the program developed through a 
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Technical Committee with four Subcommittees -- each with a leader in extension, research, 
resident instruction, and international activities. 


ACCOMPLISHMENTS 


We have had many accomplishments to date and have several ongoing projects which are listed 
below as either Research, Extension, or Teaching. 


Research 


Farmer Survey. In 1988, The Ohio State University’s Sustainable Agriculture program 
submitted a list of questions to be included in a stratified random survey of 1,000 Ohio 
farmers being conducted by the Agricultural Economics and Rural Sociology Departments. 
Some very enlightening and useful information about their management practices and 
economics was gathered. For example, approximately 52 percent of the farmers surveyed, 
obtained their information on when and what chemicals to apply from chemical sales 
representatives, whereas only 30 percent received their information from University 
Extension personnel. 


Information from this survey will prove very useful in planning outreach and educational 
programs. 


Farming Systems Research Project. In this project, an interdisciplinary team of scientists 
is examining 11 different treatments representing varying levels of inputs (tillage, fertilizers, 
pesticides, rotations) which encompass the major factors and components of 
agroecosystems. These systems were designed to include both current conventional 
agricultural practices and innovative more sustainable agricultural practices and farming 
systems being adopted by lower-input farmers. The primary goal of this project is to 
evaluate these management systems in terms of ecological, agronomic, and economic 
factors so systems may be designed which both maximize the usefulness of agricultural land 
and minimize detrimental effects on food, water, and the environment. The research 
emphasizes the impacts of these different management systems on soil -- physical, 
biological, and chemical characteristics -- as well as impacts on water quality. We are 
documenting soil and water resource conservation on the site and the potential for 
degradation and pollution off the site. This project is a long-term one. 


Watershed Water Quality Study. The program also received OSU Research Challenge 
funds for initiation of a watershed study which will compare the output of pesticides and 
fertilizers from a conventional farming system, an integrated lower input system, and an 
organic system using no synthetic chemicals. This project is being expanded considerably 
with large funds from the USDA Water Quality Program. 


Ridge Tillage LISA Project. This project was funded in 1988 by the USDA LISA program. 
To demonstrate the control of soil erosion and the reduction of cultural inputs of inorganic 
fertilizers and pesticides, a low-input ridge tillage cropping system was established on typical 
Corn Belt farmland at the 996-acre Molly Caren Agricultural Center where the Ohio State 
Farm Science Review is held each September. 


Comparison of High- and Low-Input Farming. This project was funded in 1988 and 1989 
by the USDA LISA program. The experiments have been designed to evaluate and 


22-2 


compare two crop rotations, corn-soybean and corn-soybean-wheat-clover, managed at 
three levels of chemical input: 


1. A system using currently recommended practices and applications of manufactured 
fertilizers, herbicides, insecticides, and fungicides when needed. 


2. A system using herbicides, insecticides, and fungicides, but substituting manure 
(before corn) for manufactured fertilizers. 


3. No manufactured chemical inputs unless absolutely necessary to save the crop. 


Two sites include all crops in both rotations each year to reduce ambiguities caused by 
different weather in different years. 


Economic, Ecological, and Environmental Analyses of Farms Under Long-Term Lower 
Chemical Input Management. This project has been funded by the 1990 LISA program. 


The project will develop whole-farm economic budgets and document management practices 
for three family-operated low chemical input mixed crop/livestock and cash grain farmers; 
assess nutrient cycling and energy budgets of the farming systems in relation to biological, 
cultural, ecological, and environmental processes at the farm level; evaluate the influences 
of chemical and organic soil amendments on soil chemical, biological, and physical 
characteristics, pest disease, and weed incidence, and on crop growth; do economic 
analysis of the farming systems, and use results in extension activities. 


Economics of Sustainable Agriculture. Several faculty have initiated a 5-year Hatch 
research project titled "The Economics of Sustainable Agriculture.” 


The general purpose of the proposed research is to assess the economic impacts of conversion 
to sustainable agriculture on the agricultural sector and on society as a whole. Specific objectives 
are: 


1. To assess the current farm-level economics of sustainable agriculture in Ohio and elsewhere 
in the Midwest. 


2. To estimate production response relationships for important Ohio cash grain crop species, 
including the interaction of tillage technique, rotation, and biological/chemical pest control. 


3. To identify and measure the impacts of major factors affecting the demand for selected 
organically-grown foods and to assess the potential markets for the selected foods. 


4. To evaluate the potential downstream and groundwater benefits in Ohio of conversion to 
sustainable agriculture. 


5. To estimate the potential economic impacts on Ohio’s rural communities of conversion to 
sustainable agriculture. 


6. To evaluate the benefits and costs of soil conservation and reduced chemical applications 
in selected developing countries. 
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There are several other faculty members with research interest directly or indirectly related to a 
sustainable agriculture in almost every Department in the College of Agriculture. 


Extension 


international Conference on Sustainable Agricultural Systems. The Sustainable Agriculture 
program at OSU was established internationally through the organization of an International 


Conference on Sustainable Agricultural Systems in Columbus in September 1988 attended 
by more than 500 participants from 21 countries. The proceedings were published as a 
book "Sustainable Agricultural Systems." 


Sustainable Agriculture Interest Group and Newsletter. The Sustainable Agriculture Interest 
Group has existed since March 1983 and has grown to over 400 Ohio members, in addition 
to over 300 out-of-state participants. Participants include faculty, students, extension 
personnel, state government officials, farmers, and interested community members. The 
quarterly meetings generally consist of information updates about Sustainable Agriculture 
in Ohio, and a presentation by a guest speaker or speakers. The group also publishes a 
quarterly Newsletter. 


Farmer Mentor/Apprenticeship Program. The OSU Sustainable Agriculture program has 
received a 3-year grant from the George Gund Foundation to initiate a farmer 
apprenticeship program in Ohio. The apprenticeship program was proposed because of the 
increased number of phone calls received from farmers who would like to make the 
transition to a lower-input agriculture. The program aims to facilitate farmer-to-farmer 
interaction, exchange of information, and training. The program, which began this year, 
consists of a centralized introductory workshop, 3 regional workshops, and numerous 
summer field days for a group of "mentor" and “apprentice” farmers. Each "apprentice" 
attends a workshop in their region for technical information on soil fertility, cover crops, crop 
rotations, manure application, weed and insect management, whole farm systems, 
integrating animals, marketing, economics, diversification, and on-farm experimentation. 
The "mentors" for the program are successful farmers who have made or are making the 
transition to a more sustainable agriculture. Other specialists will be available at each 
workshop to answer questions, etc. During the summer, "mentor" farmers will host field 
days at their farms so the "apprentices" can view results first hand, ask questions, etc. 


Extension Agents In-Service Training. In March 1990, the Sustainable Agriculture program 
and the Cooperative Extension Service sponsored the first annual In-Service Training on 
Sustainable Agriculture. The program included guest speakers, philosophical discussions, 
technical information, and the knowledge and experience of many farmers and scientists. 


County Level Sustainable Agriculture Program. Several County Extension Offices have 
planned and sponsored 1-day conferences on various topics of sustainable agriculture and 


sharing resources. 


Demonstration and Research Farm. In conjunction with the Ohio Department of Agriculture, 
the Sustainable Agriculture program is setting up comparative demonstrations and research 
on a 120-acre farm owned by the Ohio Department of Agriculture. The facility will include 
long-term comparisons of conventional, integrated low-input, and organic systems of 
production for agronomic crops, vegetables, fruits, and turf. There will also be relevant 
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research conducted at the facility. In particular, the economics of the systems will be 
assessed on a farm scale. 


Conversion Manual. Funding has been recently received to write a manual which will 
provide step-by-step instructions on how to convert from high-input agriculture practices to 
a more sustainable lower-input agriculture. It will list not only specific strategies and 
methodologies for lowering energy-based inputs, but also contain a resource directory, 
recommended reference sources, listings of suppliers and organizations which may be of 
service, appropriate University personnel who can offer advice, and regional case studies. 
The manual will be an essential educational tool, which will assist us in gradually changing 
the pattern of agriculture in the state. A somewhat related manual about university research 
knowledge about alternatives to high-chemical farming is in press by the Agronomy 
Department. 


Teaching 


Seminar Program and Course. Seminar courses on environmental science are offered. A 
course on sustainable agriculture topics was offered, and others are planned. 


Internship Program. A Student Internship Program was initiated this year with funding from 
the George Gund Foundation. Five students were admitted into the program. The focus 
of the program is “Research in Sustainable Agriculture." Students are working on ongoing 
projects either at The Ohio State University or on nearby farms. Individualized projects were 
made available which focus on: nutrient cycling, organic matter characterization and 
turnover, energy studies, weed ecology and control, soil ecology, economic analysis, or 
Amish agriculture. 


The internship also includes weekly seminars and several field trips. Stipends were made 
available for participating students. 


Curriculum Development. A committee has been formed to investigate the possibility of 
beginning a degree program in Sustainable Agriculture at The Ohio State University. 


International Activities. Professor Clive Edwards was commissioned to write a report for the 
Congressional Office of Technology Assessment on "The Role of the Land Grant Institutions 
in Development Assistance: Possible Responses of U.S. Universities to Sustainable 
Agriculture as a Development Goal." He also chaired a committee which prepared a report 
"A Strategy for Developing and Implementing Sustainable Agricultural Systems in 
Developing Countries" which made recommendations for future activities of USAID. He and 
Professor Ruttan Lal are members of a National Research Council Committee on 
Sustainable Agriculture in Developing Countries. 


FUTURE/OUTLOOK 
The Sustainable Agriculture program at The Ohio State University is expanding rapidly and 
attracting additional funding and local and national attention. it is hoped that the 1990 Farm Bill 


will provide further impetus to these activities. Moreover, it is hoped that a "Sustainable 
Agriculture" bill before the State Legislature will provide additional support for the program. 
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We have received an endowment of $100,000 from Jack and Louise Warner, and there are plans 
to set up a foundation with similar aims. 


We hope to become further involved in international sustainable agricultural programs through 
participation in USAID, CRSP. 


We strive to reach and work with the entire College of Agriculture and to raise questions about 
sustainability for our modern agriculture and seek sustainable agricultural policies and practices. 


Prepared by: Clive Edwards, Nancy Creamer, and Kamyar Enshayan 
Sustainable Agricultural Program 
Department of Entomology 
Ohio State University 
1735 Neil Avenue 
Columbus, OH 43210 
614/292-8209 (FAX) 614/292-2180 
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OKLAHOMA 


OVERVIEW 


Sustainable Agriculture in Oklahoma is defined as a concept based on agricultural systems 
which optimize purchased inputs with profitable product output by utilizing ecological 
principles. End goals are (1) a productive and profitable agriculture, (2) soil and water 
conservation, (3) improving environmental quality, and (4) food quality and safety (Epplin 
1989). 


Sustainable agriculture activities at Oklahoma State University cut across departments and 
disciplines. Management of natural resources (eg. forestry, range) provide lessons for 
application to highly disturbed (eg. agronomic) settings. For example, OSU silviculturalists are 
examining options for timber management from intensive even-aged silviculture with artificial 
regeneration to low-cost management schemes or strategies in which timber is a secondary 
objective. Emerging systems utilizing natural regeneration or encouraging mixed stands are 
of interest for timber and wildlife or recreation, ie. merging of low-input and multiple-use 
principles. Agricultural engineers have joined forces with agronomists and agricultural 
economists to modify machinery which facilitates reducing the need for herbicides in minimum 
tillage wheat and other small systems. Drill modifications allow the wheat seeds to be sown 
in ultranarrow rows so the plant spacings are equidistant within and between rows increasing 
the competitive advantage of wheat with weeds. Preliminary results indicate an 8 percent 
yield advantage from ultranarrow rows over conventional seeding. Combine modifications 
allow the farmers to remove even grass weed seeds from the fields separately but at the 
same time as the wheat is harvested. Potential commercial uses for the weed seed will be 
investigated. Agricultural engineering continues development of new technology which will 
allow reducing the amount of pesticide and increasing applicator safety for conventional 
farming systems. Horticulturalists are developing systems which reduce the inputs necessary 
for commercial preduction of selected vegetables (Roberts and Cartwright 1990). Cocropping, 
living mulches, interplanting and IPM are some of the systems being studied. Educational 
efforts, thus far, have emphasized relating concepts to our various publics with 
demonstrations concerning best management practices (a natural tie from LISA to water 
quality) being considered for the upcoming year. 


ACCOMPLISHMENTS 

1. Integrated Pest Management (IPM) 
The Oklahoma Integrated Pest Management (IPM) program has made significant 
impacts in sustainable agriculture throughout the state on cotton, alfalfa, stored grain, 
wheat, soybeans, peanuts, livestock and urban audiences. 
IPM is a philosophy that has evolved over time and has become a prevalent philosophy 
among many Oklahoma farmers. It is not an entirely new philosophy but a philosophy 


that has evolved out of necessity to balance the economic, production, and 
environmental concerns. 
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Integrated Pest Management is a systemic concept of crop protection which utilizes 
increased information and improved decision making to reduce off-farm inputs as a 
means of improving economic, social and environmental conditions. 


It replaces management for off-farm inputs including pesticides, fertilizers, and other 
inputs. The concept emphasizes integration of disciplines, pest suppression tactics, and 
concepts in economic and environmental management. Pest components include 
insects, weeds, plant parasitic nematodes, diseases, and other organisms which 
compete with man. 


The cropping system is the management unit is a process where decisions are made in 
a planned effective fashion to ensure favorable economic, environmental, and ecological 
consequence. 


Oklahoma IPM programs have shown significant decreases in pesticide and fertilizer 
inputs while maintaining or increasing potential profitability of the crop/livestock unit. 
Examples include a 66 percent reduction in pesticide in grain storage, up to a 50 percent 
reduction in pesticide use in alfalfa while increasing productivity by 33 percent and stand 
longevity by 1+ years. The Oklahoma IPM programs provide the forum to combine and 
balance, economic, production, ecological, environmental and food safety issues. The 
concept of IPM provides the balance to allow production agriculture continue to exist 
economically with minimal environmental threat. 


Cultural Weed Control for Small Grains 


Substitution of Cultural Practices for Herbicide to Control Annual Ryegrass and Cheat in 
Small Grain (Agricultural Engineering, Agronomy, Agricultural Economics). A combine 
has been "re" modified to collect chaff flow and transport the material into a trailing 
silage wagon. The combine has been prepared to begin harvesting on farms of 
cooperators in late May. An ultranarrow row (3") grain drill has been “re” designed to 
enable improved trash flow at higher speeds. It will be used on farms of cooperators this 
fall. 


Organic Pest Control for Vegetables 


The efficacy of a variety of "remedies" including vegetable oil, mineral oil, and Epsom 
salts have been evaluated for control of vegetable pests. For example, vegetable oil has 
been used to control corn earworms. (Entomology, Horticulture) 


Arkansas-Oklahoma Sustainable Agriculture Network 


A newsletter is produced and distributed. This component of the project is coordinated 
by Winrock International Institute for Agricultural Development, Route 3, Box 376, Petit 
Jean Mountain, Morrilton, AR, 72110, (501)727-5435. 


Plans are underway to conduct a Sustainable Agriculture Conference on November 2-3, 
1990. The conference consists of a field day at the Kerr Center for Sustainable 
Agriculture, at Poteau, Oklahoma. The remainder of the Sustainable Agriculture 
Conference will be held in Tulsa on November 3. Contact Dr. Ray Campbell, Division of 
Agriculture, Oklahoma State University, Stillwater, OK 74078 (405)744-6550. 
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5. Farm Decision Support System 


Work has begun to generate information regarding Oklahoma production systems that 
can be incorporated into the national data base. This is part of the LISA/FDSS project 
which is being conducted by John Ikerd at Missouri. 


6. Ag Chem 


Agricultural Chemical Impact Evaluation and Management (Agricultural Economics, 
Agronomy, Agricultural Engineering, Forestry). One objective of Ag CHEM is to develop 
tools for analyzing potential impacts of agricultural chemicals on ground water quality 
and potential economic and environmental impacts of different regulatory scenarios 
regarding agricultural chemicals. One component is a model which simulates movement 
of chemicals through soil profiles. A weather model based upon 100 years of data from 
various locations across the state is another component. One objective is to interface 
the weather model, chemical movement model, and economic analysis model. 


7. Diffusion and Adoption of Alternative Farming Approaches (Agricultural Education). 


Two surveys were conducted and another survey is planned. The objective was to 
determine the interest, involvement, and perceptions of production alternatives. 


8. The Kerr Center for Sustainable Agriculture continues to prepare and distribute a 
monthly newsletter. For information contact KCSA, P.O. Box 588, Poteau, OK 74953 
(918)647-9123. 


FUTURE/OUTLOOK 


Continue emphasis on reducing inputs for natural resource management (eg. substitution of 
herbicide use with prescribed buming for range improvement; natural regeneration in timber 
production); initiate demonstrations on the Eastern Research Station based on legume-forage 
mixtures with concomitant reductions in fertilizer use; continue to refine equipment and 
procedures for leading competitive advantage to selected crops to reduce herbicide use; 
develop computer-assisted decision aids for planning optimal cropping systems; and others. 


"Sustainability and Stewardship: Challenges for Agriculture” is the theme for a field day and 
educational conference on November 2-3, 1990. A field day is scheduled for Friday, 
November 2 at the Kerr Center for Sustainable Agriculture in Poteau, Oklahoma. The 
conference will be held at the Tulsa Junior College Northeast Campus on Saturday, 
November 3. Co-sponsors are Oklahoma State University, The Kerr Center for Sustainable 
Agriculture, and the Oklahoma-Arkansas Sustainable Agriculture Network. 
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Published Materials Developed Specifically for Sustainable Agriculture. 


Epplin, F.M. 198. Sustainable agriculture: Issues and implications. pp. 17-33 in Current 
Farm Economics. 62 (3). 51 pp. Dept. Agr. Econ., Agr. Exp. Stn., Okla. State Univ., 


Stillwater. 


Roberts, B.W. and B. Cartwright. 1990. A reduced input approach to cabbage 
production: Managing erosion, fertility and pests. Okla. Agr. Exp. Stn. P-911. 15 pp. 


Submitted by: Ray Campbell 
Asst Director for Ag & Natural Resources 
Oklahoma State University 
Stillwater, OK 74078 
405/624-6550 
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PENNSYLVANIA 


OVERVIEW 


Sustainable agriculture is the production of food and fiber using an integrated system that 
increases the productive capacity of the natural and biological resources, while earning adequate 
profits for farmers, providing consumers wholesome, safe food, and minimizing adverse impacts 
on the environment (National Research Council, 1989). This complex system approach to the 
next generation of agricultural practices is rapidly evolving within both the scientific and farming 
communities of Pennsylvania, with extension squarely in the middle. The role of extension has 
been undergoing an accelerated transformation in recent years, especially with respect to the 
development and delivery of new tools for integrated pest management that may well serve as 
a model for the approach of other aspects of achieving sustainable agricultural production (Allen 
and Rajotte, 1990). Several programs within our state have evolved with the common goal of 
developing and adopting alternative agricultural practices that will produce minimal environmental 
impact while allowing efficient production on the farm. These programs are listed with a brief 
description of their scope and linkages. 


CMA-PSU-ASCS -- The Crop Management Associations (CMA) have been organized and 
directed by PA farmers since 1979. Together with Penn State Cooperative Extension 
personnel (PSU) and the Agricultural Stabilization and Conservation Service (ASCS), an 
active cost share trial program is underway to reduce chemical use in dairy and other 
farming operations throughout the state. Currently, 29 of our 67 counties have CMA’s with 
the ASCS trial program being conducted in 13 counties. Penn State-Rodale Institute have 
been conducting collaborative research projects and demonstration plots for a number of 
years. Cooperative projects involving new techniques for integrated pest management in 
apples, corn, forage, and potatoes, as well as defining policies for sustainable agriculture 
are being actively pursued. Penn State Expert System Development is underway by 
research and extension multi-disciplinary teams cooperating with growers/producers. 
Currently, expert systems are in development for all of our major crops and for several 
aspects of animal production important in Pennsylvania agriculture. Expert systems are 
being used to manage vast quantities of information and together with timely data inputs for 
specific locations can be used to aid in grower decisions, thus using more accurate 
information to reduce both the risks associated with decisions and also the amounts of 
chemicals used. 


Pennsylvania Department of Agriculture (PDA) - Penn State linkages have been greatly 


expanded over the last 2 years with $3 million research funding made available through the 
PDA on a competitive basis for agricultural scientists throughout the state. The evaluation 
of these projects during the funding cycle involves both scientific and organized interest 
groups inputs on the relevance and importance of the anticipated results. Many projects 
on integrated pest management, water quality, nutrient management, and alternative 
agricultural practices are currently being funded under this cooperative approach. Most of 
these projects involve both extension and research teams cooperating with agricultural 
producers to evaluate the impact of proposed new practices. Penn State College of 
Agriculture extension-research interdisciplinary committees on Sustainable Agriculture, 
Water Quality, Natural Resources, Integrated Crop Management, Integrated Animal 
Production, and Food Safety have been organized. The goals of these committees are to 
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identify and analyze needs, define appropriate strategies, recommend mechanisms for 
implementation, and communicate this information to local, state and Federal agencies and 
interest groups. Unique features of sustainable agriculture in Pennsylvania nutrient 
management and research has a long history in Pennsylvania agriculture (Lanyon, 1990). 
Current focus is on the development and validation of FIFO, a Field and Farm Technical 
Information management system that can provide a structure systems approach to aid in 
decisions for managing soil nitrates, and reduce ground water contamination. This work is 
being conducted through Penn State’s Agronomy department, with several cooperating 
farmers. Extension personnel in the Nutrient Management Extension Education Program 
have been involved in providing Nutrient Management workshops and computer training 
throughout the state and in the development of rapid N soil testing kits to be distributed 
through county offices. 


A cooperative program with the Penn Dept. of Environmental Resources has developed a 
computerized version of a Manual for Field Application of Manure for distribution to Conservation 
Districts, Township Planning groups, and others. The development of expert systems in the 
major crops and animal production systems of Pennsylvania is being actively pursued among 
extension-research scientists and members of the College of Agriculture’s Artificial Intelligence 
Laboratory. This approach involves multi-disciplinary teams and growers/producers cooperating 
to develop electronic decision support systems that provide an organized and structured system 
for incorporating scientific information from agricultural specialists together with the experiential 
information from successful growers/producers and timely inputs from the system to be managed 
during the season. This development comes at a time when the complexity of agricultural 
decisionmaking is rapidly increasing, and approaching the limits of any one individual to 
accomplish the task. Cooperation among a large number of individuals is thus required and 
represents a new approach to extension technology transfer (Rajotte and Bowser, 1990). 


The overlapping interests of the Rodale Institute and Penn State in specific aspects of sustainable 
agriculture are continuing to develop and represent a local consortium of expertise with regional 
significance. The historical involvement of the Rodale Institute in promoting the benefits of 
sustainable practices and the long term involvement of Penn State in developing new integrated 
pest management tactics have been merging in the form of several cooperative projects. 
Research strengths exist in both locations, and the demonstration plots at Rodale, together with 
the county-based Cooperative Extension System, offer a strong two dimensional educational and 
technology transfer system for the agriculture of Pennsylvania and the region. 


A special issue of the Journal of Soil and Water Conservation was devoted to "Rural Groundwater 
Quality Management: Emerging Issues and Public Policy Policies for the 1990’s" and was a 
product of the Groundwater Policy Education Project (GPEP). This project is a joint effort of the 
Cooperative Extension, Freshwater Foundation, and Soil and Water Conservation Society. The 
project is funded by the Kellogg Foundation in cooperation with the Farm Foundation. Materials 
developed by the GPEP including the special issue and leaflets on groundwater management and 
policy, will be used in educational programs in Pennsylvania and six other states over the next 
year and a half. Penn State Cooperative Extension and the League of Women Voters of 
Pennsylvania are working together on this project. Charles Abdalla is the Chairperson, 
Groundwater Policy Education Project, Department of Agricultural Economics and Rural 
Sociology. 
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ACCOMPLISHMENTS 


Crop Management Associations (CMA’s). Crop Management Associations are organized 


and directed by farmers. Farmers charge themselves acreage fees and hire crop 
management personnel to scout crops, document observations, make management 
recommendations and assist in developing sound crop management plans. The first 
association was organized in Pennsylvania in 1979. Currently, CMA’s are operating in 29 
of Pennsylvania’s 67 counties. Approximately 80,000 acres have been enrolled by 450 
members. Ninety-six percent of CMA members are dairy farmers. Originally, farmers joined 
CMA’s mainly because they lacked the time required to collect and document site-specific 
information necessary to determine if and when pest controls were necessary. CMA 
farmers hired scouts who took soil samples and counted crop pests. Gradually, members 
recognized they lack not only the time but the technical expertise required to formulate a 
profitable and environmentally sound integrated crop management system. CMA’s now 
employ technically skilled personnel who make recommendations and assist in developing 
integrated crop management systems. 


Since 1979, Penn State has provided four basic categories of support to CMA’s: 
organizational and technical support offered by local extension agents; technical training 
offered by extension specialists and the crop management coordinator (these include 
conservation, insect, nutrient and weed management workshops and computer training); 
educational support materials such as fact sheets, monthly newsletters and weekly crop pest 
reports; and a crop management recordkeeping/computerized database system for 
documenting and managing field-specific information. 


In 1990, USDA/ASCS recognized CMA’s as a valuable tool for implementing cropping 
systems that sustain the farm and the environment. To encourage the adoption of ICM 
systems that incorporate conservation, IPM and nutrient management, ASCS implemented 
a pilot Integrated Crop Management cost-share program modelled after the CMA program 
in Pennsylvania. ASCS will assist growers pay for services delivered by crop management 
consultants by funding up to $7 per acre for agronomic crops and $14 per acre for fruit, 
vegetable and specialty crops. Cost-sharing is designated for a maximum of 5 counties per 
State and 20 farms per county, except in Pennsylvania where 6 areas encompassing 13 
counties have been designated for cost-sharing. Penn State and CMA’s have been partners 
in promoting sound crop management since 1979. As a new partner, ASCS provides an 
initial economic incentive to farmers to participate in CMA programs that promote the 
adoption of ICM systems (Jan Pruss, Coordinator, PA Crop Management Association). 


Expert Systems. An expert system known as the Penn State Orchard Consultant (PSOC) 
has been developed to help apple growers make better decisions about production and pest 
management. After 4 years of development and testing (including 2 years supported in part 
by a LISA grant), this system has recently been made available for sale to fruit growers in 
Pennsylvania through Penn State Cooperative Extension (Travis et.al., 1990). The system 
integrates various facets of apple production. It gives the apple grower the information 
necessary to reduce some purchased inputs by substituting high quality, integrated, 
information derived from three sources (state-of-the-art apple production and IPM 
knowledge; site specific, farm level data; and weather records). A primary emphasis of the 
PSOC expert system is to decrease the detrimental environmental impacts associated with 
pesticide and fertilizer use as well as input costs, thereby improving farm profitability and 
reducing economic risk (Rajotte, E. G. and T. Bowser, 1990). 
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Nutrient Management. In the nutrient management area, 54 workshops were held with a 
total attendance of 2,744 individuals. Scores on a pre-post test improved an average of 61 
percent following workshops. As a result of this program, 500 nutrient management plans 
were developed and 250 nutrient management plans implemented. Based on current 
research results a major educational program on soil nitrate testing to better match nitrogen 
applications to soil and crop needs and thus reduce nitrate pollution potential was 
conducted. A field test kit was developed, 110 extension agents and related personnel 
received inservice training, farmer education materials and programs were developed, and 
consequently over 1,400 soil nitrate tests were run in an evaluation and demonstration 
program on nitrate soil testing. 


Chesapeake Bay. Penn State’s involvement in the Chesapeake Bay Program led to the 
development of a comprehensive approach to farm nutrient management for reducing 
agricultural NPS (non-point-source) pollution. Previously, manure from intensive poultry and 
livestock operations was regarded as a waste product with little thought given to its proper 
disposal. On sites where large amounts of manure were deposited, the quality of 
associated surface and ground water resources often declined. 


Nutrient management involved budgeting for the nutrients contained in the manure and 
programming the application of these and other nutrient sources to achieve crop yield goals 
while minimizing the application of excessive amounts and the resultant nitrate or phosphate 
pollution of adjacent water resources. Recent introduction of the new PSNT (Pre-sidedress 
Soil Nitrate Test) has provided farmers with an added capability for implementing effective 
nutrient management programs that reduce both costs and pollution associated with 
nitrogen fertilizer use (Al Turgeon, Head, Department of Agronomy). 


Pesticide Education. Penn State’s Pesticide Education Program provides educational 
support for virtually all areas of importance to pesticide applicators, including pest 
management, chemical handling, human health and safety, and environmental quality. The 
form of this educational support can vary widely but includes travel and production support 
for pest management specialists, agrichemical fact sheets and publications, instructional 
slide sets and videotapes, and hands-on demonstrations by our staff. A majority of our time 
and effort is devoted to the support of the EPA’s and the PA Department of Agriculture’s 
Pesticide Applicator Training program, which trains and certifies applicators in the handling 
of Restricted Use Pesticides (Scott Harrison, Coordinator, Pesticide Education). 


FUTURE/OUTLOOK 


Crop Management Associations. An Integrated Crop Management (ICM) system requires 
farmers to establish a system for managing information. Currently, at Penn State a 
recordkeeping/computerized database system has been developed for organizing 
field-specific information to generate field, crop and farm-specific reports on crop inputs 
utilized, soil nutrient levels, field activities accomplished and the cost of crop production. 
Organized records provide farmers with historic data necessary for evaluating management 
practices. In addition to providing farmers with a system of managing information, the 
computerized database system allows researchers at Penn State to aggregate data and 
thus develop baseline information on cropping practices by county, region or state. In the 
future, all CMA farmers will be encouraged to implement the Technology Information 
Management System. Penn State will continue to provide CMA’s with organizational, 
technical and educational support. With the ICM cost-share incentive provided by ASCS, 
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farmer membership in CMA’s will increase. Almost one-half of Pennsylvania’s counties are 
affiliated with CMA’s. Penn State will work towards establishing CMA affiliation in every 
county (Jan Pruss). 


Expert Systems. Agricultural production has evolved into a complex business requiring the 
accumulation and integration of knowledge and information from many diverse sources 
including marketing, horticulture, insect management, disease management, weed 
management, accounting, and tax laws. Increasingly, the modern grower must become 
expert in the acquisition of information for decisionmaking in order to remain competitive. 
However, integrating and interpreting information from many sources may be beyond the 
means of individual growers so they use the expertise of agricultural specialists. No 
organized structure is presently available for information storage and retrieval, consequently, 
technical information, both experimental and experiential, is often lost or unavailable to 
potential users. One way to make this information readily available is through the use of 
electronic decision support systems. The development of an electronic decisions support 
system requires the combined efforts of growers who will use them (Rajotte, E. G. and 

T. Bowser 1990). 


Chesapeake Bay. Nutrient management is only one aspect of integrated crop management 
(ICM). Opportunities are unfolding for incorporating different aspects of crop management 
into a single, interlocking, user-friendly management system that will be of enormous value 
for improving the competitiveness and profitability of U.S. agriculture while minimizing the 
adverse environmental consequences sometimes associated with farm operations 

(Al Turgeon). 


Pesticide Education. Many of our educational activities provide valuable information directly 
related to the sustainable agriculture concept. In particular, our efforts in the areas of 
Integrated Pest Management, Endangered Species Protection, and Water Quality and 
Protection contribute significantly to the knowledge base of individuals desiring to promote 
sustainable agriculture practices. In short, we support the prudent and safe use of 
pesticides, a concept that is in harmony with the principles of sustainable agriculture 
(Scott Harrison). 
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RHODE ISLAND 


OVERVIEW 


Although the University of Rhode Island Cooperative Extension has not designated an official 
definition for Sustainable Agriculture, the people involved would certainly accept that definition 
proposed by Nebraska’s recent conference on Sustainable Agriculture and Natural Resources: 
"a profitable agriculture that is environmentally sound, resource efficient, socially acceptable and 
thus sustainable for the future." In Rhode Island, as in much of New England, however, land 
prices, population growth, and pollution problems have required us to focus most of our efforts 
on the first part of that definition - a profitable agriculture that is environmentally sound. In order 
to maintain our agricultural lands, primary attention has been given to identifying and supporting 
those agricultural commodities that show the most promise for economic stability. Similarly, much 
effort has been aimed at determining the fate of both pesticides and nutrients, particularly as that 
may involved our groundwater. Finally, resources have been put into developing and carrying 
out IPM programs. 


ACCOMPLISHMENTS 


1. Rhode Island has long been recognized as a national leader in turf research. In support of 
Rhode Island’s $14 million sod industry, a team of researchers funded by a L.|.S.A. grant 
and with the cooperation of local sod growers is developing an economical lawn product that 
would make homeowners and recreational turfgrass managers less dependent on water, 
fertilizers, and pesticides. Much of the work is centered on the use of endophytes to 
improve tolerance to stress. U.R.I.-C.E.S. has discussed with a local turf farm the possibility 
of becoming a Sustainable Agriculture demonstration farm. This enterprise, Albert Turf 
Farms, is producing a low input, commercially viable, crop of tall fescue, as well as pursuing 
sustainable bluegrass production through crop regrowth. The tall fescue requires half the 
normal fertilizer application and much less water than a conventional turf crop. The 
bluegrass regrowth allows up-front herbicide and pesticide applications to be skipped 
entirely. 


2. Research on the movement of Nitrogen through soils and into groundwater was perhaps the 
start of Rhode Island’s present Water Quality initiative. The Nitrogen studies have involved 
all basic sources of that nutrient - commercial fertilizers, manures, green manures, and 
individual septic-disposal systems. 


Efforts are underway to find practices that tie up unused nitrogen from animal manure or 
from farm fields with the potential for nitrate runoff. Extension is working with dairy farmers 
to demonstrate viable manure storage structures as well as encouraging the spreading of 
manures at the most opportune times for maximum uptake of nutrients by crops. There is 
an onfarm demonstration of composting animal waste, and we have begun to promote the 
use of shredded newspapers for bedding-subsequently composting the bedding, thus 
recycling newspaper carbon. 
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Research on "filter strip" plantings is examining various plant mixes to tie up nitrogen that 
would otherwise run off farm fields. At the same time, these filter strips will either provide 
animal feed or hold nutrients for recycling into the soil when they will be needed for crop 
nutrition. 


Our analytical services have begun to offer a timed nitrate test for corn growers and manure 
analysis for livestock farmers. Also, a nitrate test for commercial sod is currently being 


developed. 


In conjunction with the University of Massachusetts, we have developed and are testing a 
computer program (New England Pesticide Soils Database and User Support System for Risk 
Assessment of Groundwater Contamination - NPURB) that predicts potential groundwater 
pollution by pesticides. NPUIRG will provide information needed to train new and previously 
licensed artificial applicators in the best management practices for pesticide applications. 


Reduction of pesticides is a primary aim of our IPM programs in sweet corn, apples, Christmas 
trees, and grapes. The apple program, for example, is testing over 20 new disease resistant 
apple varieties as well as two species of grass for weed control that do not require mowing. 


Ongoing bio-control research includes investigations of predators/parasites of Colorado potato 
beetle, euonymus scale, cabbage worms, and birch leaf miner. 


More general efforts in Sustainable Agriculture are the founding of a Rhode Island Sustainable 
Agriculture newsletter (in conjunction with the Soil Conservation Service, R.|. Farm Bureau, and 
the local chapter of the Natural Organic Farmers Association), and an active membership in the 


L.I.S.A. - funded Northeast Organic and Sustainable Farmers Network. 


Submitted by: | David Abedon, Coordinator 
Resource Development Education 
Woodward Hall - Coop Ext Service 
University of Rhode Island 
Kingston, RI 02881-0804 
401/792-2981 
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SOUTH CAROLINA 


OVERVIEW 


Clemson's strategy in implementing a sustainable agricultural program has been to embody 
the concepts of sustainability into existing and new research and education programs as 
appropriate. Emphasis continues to be placed on striving for the most efficient use of plant 
nutrients, whether they are in commercial fertilizers or recycled wastes, prudent use of 
herbicides and other pesticides, use of soil conserving practices, and improving the overall 
efficiency of production systems. 


Clemson’s extension recommendations, which are highly regarded by producers, will continue 
to be the primary mechanism for promotion and adoption of new technology. Much of the 
technical information on nutrient management, soil testing, and pest management relates 
directly to concepts of sustainability and can be readily translated into extension 
recommendations. However, some of the information that has surfaced recently on 
sustainable agriculture is qualitative or descriptive. That information must wait for the 
development of technical databases and development of quantitative criteria for measuring 
ecological sustainability before credible extension recommendations can be formulated. 


Activities 


IPM--An extension competitive grants program supports 17 IPM projects, all of which 
are in concert with an economically and ecologically sustainable agriculture. The 
projects deal with methods of determining economic thresholds of weeds or insects, 
recycling wastes for recovery of plant nutrients, and control of pests by mechanical, 
cultural, and biological methods. A common theme among all is the reduction of 
pesticide use and the associated input costs while maintaining acceptable levels of pest 
control. 


Focused Herbicide Application. The weed control program established a goal early on 
of reducing herbicide applications to the minimal level which will achieve acceptable 
control of the weed population. Minimal dependence upon herbicides and increased 
use of other weed management practices such as mechanical control and enhanced 
crop competition have been stressed. Currently, research on directing herbicide 
applications to narrow bands along each row combined with cultivation is being 
evaluated for effectiveness in managing weed populations. The program has stressed 
accurate weed identification and selecting herbicides for maximum efficacy as primary 
objectives which can minimize chemical usage and therefore lead to least-cost 
management. 


Interseeding. An interdepartmental team has been perfecting a technique for seeding 
row crops such as soybeans and cotton into standing wheat. The technique offers 
several ecological advantages over conventional seeding which relate to conservation of 
soil moisture, earlier planting dates, and reduced soil compaction and erosion. 


Animal Waste Management. A manure analytical service is now available to farmers. 
When combined with an effective educational program, this service allows producers to 
achieve more effective use of the nutrient contents of the waste and avoids errors in 
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following soil test recommendations as would result from incorrect estimates of moisture 
and nutrient contents. 


Soil Inventories of Nitrate and Pesticides. We are currently engaged in measuring the 
nitrate and pesticide contents of soil profiles representing our major soil types and 
cropping practices. We intend to use this information as a first approximation of the 
sensitivity of various crop and soil management Mey: to nitrogen use efficiency and 
pesticide mobility and persistence. 


Sustainable Agriculture Committee. Three years ago the College established a 
committee on sustainable agriculture. The committee has organized seminars, 
symposia, and serves as a communication mechanism on national, regional, and local 
activities relevant to this subject. 


Alternative Crops. Canola, kenaf, and flax are new crops being evaluated 
agronomically and economically for their potential to enhance the profitability of farm 
operations. The research and testing involves gathering growth and development data 
on cultivar performance, planting date, nutrient requirements, and yield as a basis for 
economic projections. There is potential for one or more of these crops to achieve 
significant market penetration. 


Forage-Livestock Systems. Indigenous forage species have potential to be more 
effectively utilized in pastures than is currently the case. Their ability to tolerate drought 
and grazing stress and low nitrogen levels to a greater extent than introduced species 
provides a competitive edge under some management strategies, particularly those 
which would be considered low input. Growth, development and management factors 
are being evaluated. 


Long term research on sustainable systems will include reexamination of integrated 
crop and livestock production systems. 


ACCOMPLISHMENTS 


Results are transferred to users through a variety of conventional techniques such as 
producer meetings, extension publications, field days, newsletters, video tapes, and in-service 
training programs. Technical versions are transferred to professionals through journal 
publications and scientific meetings. Information is used to update college courses as 
appropriate. 


Submitted by: Ralph E. Franklin, Head 
Department of Agronomy and Soils 
275 Poole Agricultural Center 
Clemson University 
Clemson, SC 29634-0359 
803/656-3102 (FAX) 803/656-3443 
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SOUTH DAKOTA 


OVERVIEW 


The issue of agriculture sustainability has become an increasingly important part of the education 
programs of the South Dakota Cooperative Extension Service. During the early 1980’s, farm 
profitability and productivity were the main focus of sustainability especially in the short run. 
These will continue to play a key role in the future. However, more emphasis is being placed on 
the environmental and social impacts of our agricultural practices and systems. Future endeavors 
will need to strike and maintain a balance of the environment and profitable agriculture to ensure 
a sustainable agriculture. 


ACCOMPLISHMENTS 


South Dakota Extension has delivered educational programs that have assisted producers in 
maintaining profitability and improved or maintained the environment. 


The following are examples of projects, programs or activities completed or being delivered. 


1 Oakwood/Lake Poinsett, Rural Clean Water Project - The overall objective of this project 
was to encourage farmers to adapt there best management practices to ensure reduced 
agrichemical contamination. Results are then available throughout the county and state 
for farmers to apply on their farm/ranch. This project has provided the applied research 
that demonstrates reduced chemical input, protection of the environment and yet viable and 
profitable systems. 


eZ! Three regional educational meetings were held last year in South Dakota that addressed 
sustainable agriculture. The focus was to share the initial research data from the farming 
systems project. The farming systems research focuses on comparing conventional to 
rotational farming practices. The rotation systems uses no-till, no pesticides or fertilizers 
but does incorporate livestock and green manure and alfalfa. A comparison on economics 
as well as water quality is being analyzed. The sessions included a panel of low-input and 
organic producers. 


3. Department of Agriculture sponsored a Governor’s Ag Conference titled Agriculture and the 
Environment partners for the future. Various presentations addressed the ways producers 
can reduce chemical usage and/or protect the environment. 


4. Row crop and small grain clinics held in 28 counties last year discussed the sustainable 
agriculture issue. Alternatives were presented to producers that will enable them to select 
the practices that fit their system. South Dakota producers typically are not high fertilizer 
or pesticide users and are practicing crop rotations in the farming operations. Producers 
are encouraged to utilize the integrated Pest Management practices. 


5. Agents received training on sustainable agriculture although a clear definition is not widely 
accepted nationwide. 


6. Livestock producers are directed to plan waste handling methods that are 
environmentally sound. 
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fe The Integrated Pest Management programs has trained crop consultants in scouting 
techniques, as well as alternative methods of pest control. Weekly media notices alert 
producers to potential pest problems. Economic thresholds are also included. 


FUTURE PLANS 


The South Dakota Cooperative Extension Service will continue and expand its work on 
sustainable agriculture focusing on maintaining a balance between the environment and profitable 
production agriculture as well as being socially acceptable. 


This philosophy will be incorporated into our traditional educational programs since they are 
widely accepted and attended by producers. Farmers will be able to see first hand the current 
research in this area at the crop tours held in the summer and fall. 


Future plans include the development of written publications that address cultural pest control in 
gardens. We are also writing 2 publications on livestock waste handling and home sewage 
handling. 


Submitted by: Larry Tidemann 
Program Leader, Ag & Field Operations 
Ag Hall 152B, Box 2207D 
South Dakota State University 
Brookings, SD 57006 
605/688-4147 
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TENNESSEE 


OVERVIEW 


Sustainable agriculture is based on several general approaches aimed at reducing environmental 
contamination, conserving resources, and providing an adequate and dependable farm income. 
A sustainable agriculture is one which is productive, competitive and profitable. 


A variety of Agricultural Extension Service educational programs directly address sustainable 
agriculture and natural resource issues in Tennessee. The programs include but are not limited 
to integrated pest management, soil fertility, conservation tillage, water quality and erosion control 
whole farm demonstrations, financial management and forestry demonstrations. Sustainability 
concepts have been incorporated into our educational program plans, publications, videos, 
meetings and training programs. Three interdisciplinary teams concerned with sustainable 
agriculture, alternative agricultural opportunities, and water quality coordinate and enhance our 
educational programs in these critical areas. About every agriculture discipline is represented 
on these teams. A number of sustainable agriculture programs in Tennessee involve the 
Tennessee Valley Authority and other professional agencies, as well as several hundred 
cooperating demonstration farms. 


ACCOMPLISHMENTS 


Apple Study Reduces Pesticide Use In Tennessee. A pilot program for apple integrated 
pest management (IPM) was conducted in several orchards across the state. The program 


consisted of scouting 25-acre blocks of apples each week in three regions of the state. 
Using economic thresholds for the insects, producers were able to determine whether 
treatments needed to be applied. The results of the pilot study showed that blocks of an 
orchard managed under the IPM program received two to five fewer sprays than blocks 
receiving routine cover sprays. In addition, an average savings of three miticide applications 
was realized by using IPM. This translated into chemical costs savings of $340-$1450. 


Improved Quality of Tennessee Dogwood Trees. The dogwood borer is the most serious 
insect pest of dogwoods grown in commercial nurseries and in the landscape. Routine 


preventative sprays have been applied to control this pest in the past. Demonstrations for 
control of dogwood borers were conducted during the last 2 years in commercial nurseries. 
Excellent control of the dogwood borer was seen in all tests over the 2-year period. The 
number of insecticide sprays and the amount of active ingredients applied was reduced 
while the quality of dogwood seedlings was improved. 


Tennessee Strawberry Growers Increase Profits and Reduce Disease Losses By Altering 


Cultural Practices. A serious disease called crown anthracnose struck several of 
Tennessee’s strawberry fields in 1987. Extension staff advised producers not to do anything 
about the disease; not to spray, not to cultivate, not to replant the entire field and not to 
abandon the field. Replanting the skips (dead plants) the following spring should be the 
only necessary action. Just as predicted, none of 1987’s diseased fields had any 
anthracnose in 1988; the fungus had died. Many dollars in expenses and unnecessary 
pesticides had been avoided. By following the advice of the Agricultural Extension Service 
Staff, approximately $300,000 had been saved. 
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Cotton Grower Pest Management Schools In Tennessee Reduce Pesticide Use. 
Tennessee’s cotton insect pest problems have increased over the past few years. A scout 


training school was held in May 1989 and 1990 to train cotton scouts. Eighty-nine scouts, 
farmers and private consultants participated in this training in 1989, and 129 participated in 
1990. From 1985 to 1989, 667 cotton grower contacts were made in 18 cotton-growing 
counties in West and Middle Tennessee. Growers were advised to properly identify and 
monitor pest problems, to apply pesticides where and when needed and to choose correct 
pesticides and rates of use. Results included reduced cost of cotton production and 
reduced environmental contamination. 


Profitability Of Tomato Integrated Pest Management In Tennessee. The Extension Service 
conducted a tomato scouting school for interested tomato growers in Tennessee. Nine 


scouts were trained. The tomato IPM program has reduced pesticide usage. It has been 
demonstrated that up to 16 insecticide applications may be saved each season. This 
represents a considerable amount of savings (improved profitability) to the tomato growers, 
reduced environmental contamination and delayed pest resistance to pesticides. 


Tennessee _ Wildlife and Forestry Production Programs. Educational programs were 
delivered to landowners concerned with the conversion of marginal lands from agricultural 


production to forest cover. Assistance included planning, securing planting stock and 
management services, timber inventory, marketing and selling of timber products. The 
purpose was to provide landowners an additional source of income from these lands. 
Emphasis was placed on integration of natural resources and agricultural enterprises for 
management purposes. A program in wood utilization strengthened local small and medium 
sized primary and secondary wood processing industries. This was important to sustainable 
agriculture by providing local, viable markets for timber products produced on private lands. 


Development of Enterprise Budgets for Alternative Agricultural Enterprises. Considerable 
efforts have been placed on developing economic information to assist farmers in 


diversifying their current farming operations. Detailed budgets for 42 different fruit and 
vegetable crops were developed along with budgets for edible and industrial rapeseed, 
container and field-grown nursery stock, greenhouse crops and black walnut and white pine 
forest plantations. These budgets were used extensively by Extension agents and 
specialists in group meetings and in planning sustainable agriculture systems with farm 
families. 


Economic Level of Johnsongrass Control in Tennessee Soybeans. Johnsongrass is the 
primary late season pest affecting soybean production in Tennessee. A study was 


conducted to determine maximum economic expenditures for johnsongrass control for 
varying leyels of infestation. The information was summarized into an easy-to-use 
publication. Farmers can simply count their level of infestation, and given their expectations 
for soybean prices, determine the maximum amount they should spend for johnsongrass 
control herbicides. This type of information should greatly reduce over application of these 
pesticides. 


Conservation Tillage in Tennessee. A major effort has been made to encourage adoption 
of conservation tillage for major row crops. The objectives of this effort were to sustain the 
soil resource base through reduced erosion, to protect water quality in streams and lakes, 
and to maintain or increase producer income through improved yields and/or reduced 
expenses. In 1989, the Tennessee Agricultural Statistics Service reported that conservation 
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tillage was used on 26 percent of the soybean acres, 21 percent of the corn acres, and 15 
percent of the grain sorghum acres in the state. The Conservation Technology Information 
Center reported that 32 percent of newly-established pastures in Tennessee were 
established using no-till. 


Tennessee Soil Fertility Educational Program Paves the Way For Sustainable Agriculture. 


Soil fertility educational efforts have dealt with promoting soil testing and encouraging 
efficient N use. Fertilizer recommendations from the Soil Testing Laboratory have been 
revised to make use of alternative N sources. For example, the amount of N recommended 
for either corn, tobacco or grain sorghum was reduced by 50-80 pounds per acre when the 
crops follow a winter cover of crimson clover or vetch. For the period 1986-1989, over 
15,000 growers were provided the above recommendations. During the same period, 6,810 
growers were encouraged through soil testing to not apply N to soybeans. 


Educational Programs in Tennessee Tree Fruits and Grapes. Extension educational 
programs have placed increased emphasis on fitting an overall management program 


together to maximize fruit yields and quality while minimizing inputs of materials such as 
pesticides and fertilizers. Management of ground cover in orchard has been effective in 
reducing pest pressure on trees. Implementation of an “alternate row middle" spray 
program in apple and peach orchards in selected demonstration has enabled growers to 
reduce pesticide applications by 1 to 1-1/2 total sprays. The overall effects of these efforts 
were more efficient and safe use of pesticides as well as achieving increased consistency 
in crop yields and quality. 


Sustainable Agriculture Programs in Tennessee For Commercial Vegetable Production. 


Commercial vegetable production programs have focused on practices that reduced the 
overall amounts of chemicals or fertilizers applied while maintaining sustainable economical 
yields. Excessive fertilizer applications are a common practice with several tomato growers. 
With one 60-acre tomato grower, it was demonstrated that using recommended fertilizer 
applications would increase gross return by $75 for each dollar spent on fertilizer while 
reducing the rates being used by the farmer by 37 percent. In one demonstration on 
tomatoes, insect control was increased by 82 percent from a change in sprayer design only. 
This also resulted in a reduction in the number of applications by 1/4 and approximately a 
15 percent increase in marketable yield. 


Quality of Groundwater on Tennessee Poultry Farms. There are approximately 125 million 
broilers grown on more than 800 Tennessee poultry farms. In most cases, the poultry 


manure is utilized as a fertilizer on pasture, small grain or row crops. A well water and soil 
testing survey is currently underway to determine what effect, if any, the use of poultry 
manure as a fertilizer is having on ground and surface water on Tennessee farms. 
Preliminary results indicate there are no serious nitrate problems. However, coliform 
bacteria could be a problem in some wells. The final study will be used to determine the 
quality of water on poultry farms and to develop educational materials related to managing 
poultry waste and reducing the potential for water contamination. 


Tennessee Resource Management Conservation Whole Farm Demonstration Program. 


Approximately 80 Resource Management Conservation (RMC) farm demonstrations are 
active in showing that farm profitability can be maintained while reducing soil erosion and 
improving water quality. Data from these demonstrations show that when the crop and 
livestock plans were implemented, income increased and soil loss was reduced. A study 
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of 264 farms which completed the program from 1979-89 indicated farmers were losing an 
average of 9.7 tons of soil per acre before enrolling inthe RMC program. Soil Conservation 
Service personnel estimated they could lower this loss to 2.9 tons per acre. This estimate 
is in line with another study of what was actually achieved on a group of 51 farms. They 
started with an average annual soil loss of 7.8 tons per acre and they reduced the loss to 
2.7 tons at the end of 6 years. 


FUTURE/OUTLOOK 


Tennessee farm families are extremely aware and concerned about sustainable agriculture 
issues. There will be some farmer reluctance to adopt some proven sustainable practices. 
Growers are often slow to make major changes in production practices. A comprehensive and 
expanded demonstration program will be implemented to show farmers sustainable practices, 
how they can be implemented and how the practices or system will have a favorable economic 
impact on their operation over a reasonably short period of time. These whole farm 
demonstrations will be for both other farmers and technical agricultural workers. These farms will 
demonstrate ways to improve the total economic well-being of farm families and the quality of our 
natural resources. 


Submitted by: D. Ray Humberd 
Asst Dean, Ag Extension Service 
University of Tennessee - Inst of Agriculture 
P. O. Box 1071 
Knoxville, TN 37901-1071 
615/974-7112 (FAX) 615/974-1068 
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TEXAS 


OVERVIEW 


Sustainable agriculture has been defined by a task force of the Texas Agricultural Extension 
Service (TAEX) as follows: "The application of scientific knowledge in agricultural program 
systems to result in acceptable long-term economics returns, protect the environment, and 
promote social yalues, including human health and safety.” 


Sustainable agriculture is frequently used interchangeably with other types of farming systems 
such as alternative, biological, diversified, regenerative, low-input, or organic farming, etc. These 
terms mean different things to various interest groups involved in or related to agriculture. As 
defined by TAEX, sustainable agriculture encompasses the other terms used to refer to changed 
production systems suggested as meeting some of the trade-offs between economics and the 
environment, including commercial agriculture systems. 


The potential conflict concerning sustainability arises between individual producers/landowners 
and society in the short run. In the short term, systems that are most profitable and financially 
manageable for individual farmers/landowners may or may not be sustainable over time. 
Conversely, sustainable individual farming or ranching systems may not be profitable or financially 
manageable in the short run. Because of this dilemma, some are saying that some type of 
government involvement will be required to moderate the conflict of short-term goals. 


Many farmers and agribusiness firms argue that there is no evidence that our current system is 
not sustainable. U.S. consumers have an abundant food supply at reasonable prices compared 
to other countries of the world. At the same time, people appear to be leading longer and 
healthier lives than in previous decades. 


Environmental groups argue, on the other hand, that the evidence of chemical residues in water 
and soils indicates excessive use of agricultural chemicals in current production systems. These 
groups also assume that other farming practices negatively impact endangered plants and 
animals. 


The National Research Council (NRC) suggests that farming practices exist that can reduce the 
use of fertilizers and pesticides and still maintain economic viability. Practices include wider 
adoption of rotations with legumes and non-leguminous crops, the continued use of improved 
Cultivars, integrated pest management and biological pest control, livestock management 
strategies that. use fewer synthetic chemicals, and other alternative technologies and 
management systems. 


These examples illustrate the goals to lessen reliance on commercial fertilizers as the sole source 
of nutrients in crop production, reduce the use of pesticides in crop and animal production 
systems, increase diversification in agricultural production systems, reduce off-farm effects of 
production practices, and, in general decrease reliance on off-farm purchased inputs. The 
economic trade-offs, however, are crucial to these production decisions. Not much is known 
about the overall effects of wide-scale adoption of these production systems. 
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Kiplinger has stated that in the world of policymaking in a democratic society, there is no such 
thing as "truth," only "public perception." Perception becomes reality in the minds of consumers. 
Current public perception of agriculture is that is pollutes groundwater and produces unhealthy 
products. 


The Gallup Poll organization recently characterized environmental protection as the most deeply 
and most widely held value in America. According to the National Audubon Society, "We are now 
on the brink of the most significant decade in the history of humankind for decisions relating to 
the environment." The public is becoming more informed and more alarmed; at the same time, 
it is becoming less trusting of science, industry, and governmental spokespersons. 


No one can ignore that the public interest in this topic is growing dramatically. The 1988 NRC 
report, Alternative Agriculture, served to heighten this awareness. Perceived problems addressed 
by these proposed production systems include water quality, food safety, farm worker safety, 
resource conservation, environmental safety, profitability, and dependence on purchased farm 
chemicals. 


Educational Approach 


Although TAEX conducts a host of programs that address the problems underlying 
“sustainability,” the targeted programs are mostly integrated management approaches. If we are 
to achieve sustainability in the long-term (e.g., prudent application of knowledge, protective of the 
environment, and sensitivity to our social values), educational programs must then be delivered 
in an integrated manner. If integrated approaches are ignored, key management decisions 
and/or recommendations become “problem" directed. The immediate problem may be solved, 
but in such an approach, all too often, knowing or unknowingly, many other components of the 
farm or ranch operation are adversely and negatively affected. The end result may be production 
inefficiency, progressive financial losses, frustration, and a production program that does not 
reflect good stewardship of the resource and/or is perceived ecologically and environmentally 
damaging. Integrated management approaches uniquely address this circumstance by: 


1. recognizing that any action on a part of the operation must be considered only as it relates 
to the whole, particularly overall economic impact; 


2. seeking goals or objectives to determine and prioritize problems needing action; 


3. centering on the people both in management and those necessary for resource support 
and technology integration; and 


4. pointing to action and adoption necessary to sustain the operation and resource long-term 
while seeking a profitable posture. 


Integrated management has often been difficult to define -- simply stated, however, it is a goal- 
oriented approach to management in which the resources of the farm or ranch are managed to 
sustain productivity to generate the desired level of projected profitability to the operation. As 
integrated management approaches are implemented, inherent to the process is the increased 
rate of which technology is transferred and its more appropriate application. Progressively, it 
produces a unique networking of professionals within universities in addition to other outside 
professional groups that affect the decision and adoption process. Thus, integrated management 
soon becomes interdisciplinary within, across, and outside of the university structure. This further 


ran 


enhances the synthesis of technology and complements timely and appropriate adoption. Thus, 
integrated management integrates people and technology producing a unique synergism. 


Successful integrated management programs vary in their resource team structure and approach. 
While all programs are interdisciplinary, few approach the total systems or partial systems 
management level. Operational approaches to integrated management are normally structured 
in one of three ways. The approaches are (1) whole farm/ranch, (2) commodity specific, and (3) 
problem specific. The approach taken most often governs the organization of resource teams 
and becomes progressively more difficult to implement as the approach broadens in effort from 
narrowly focused interdisciplinary problem specific to broad based systems approaches. 


ACCOMPLISHMENTS 


Whole Farm/Ranch Management Approaches. If the approach employed is whole farm/ranch, 
it is of necessity systems in nature and concentrates on goals that consider all of the subsystems 
of the operation -- namely, biological, economic, technical, and social. Since the approach details 
and considers functions within each subsystem, in addition to the interactions between them, it 
is inherently technically intensive and is the most difficult and time consuming approach to initiate 
and maintain. Whole farm/ranch approaches are noted for their ability to deal with highly complex 
issues and problems and when properly managed provide stability and well identified 
management direction to the farm or ranch. Although highly effective at the farm/ranch level, very 
few broad approaches have been initiated at the state level due to the (1) scarcity of integrated 
research data, (2) time and resource allocation necessary to accrue, assimilate, and organize the 
technical data into a transferrable approach, (3) the management time commitment necessary 
to acquire, understand, and utilize the multiple technologies inherent to the approach, and (4) the 
difficulty, largely due to cost and time commitment in sharing the methodology with clientele. 
Such approaches often require extramural funding and/or substantial registration fees to sustain 
the teaching effort. 


One example of whole farm/ranch integrated management is the Texas Total Ranch Management 
(TRM) program. In this program, ranchers are intensively trained for 8 days by an inter- 
disciplinary team in the development of goal setting, resource assessment, enterprise 
identification, income and expending through gross margin analysis, and combining of selected 
enterprises. Additionally, production planning and activity calendar implementation are taught. 
This is followed by a subsequent visit to the farm or ranch to refine the individual producer’s plan 
and assist in identifying those resource persons necessary to effectively integrate the technology 
for timely implementation. To date, 12 schools have been conducted. Since ranch plans vary 
widely, summation of results are difficult; however, results ranging from rescuing large operations 
from total failure to increases in dollar yield per acre of 50 percent or more to realignment of 
whole ranches ‘away from long-term enterprises, such as cattle, over to deer leasing, non- 
consumptive recreational use and/or exotic specie have occurred. Presently, TAEX is developing 
a comprehensive study to more nearly measure the impact of the TRM program's impact on its 
158 participants. 


Another example of a broad based integrated effort is the Top Ranch Management Program (Top 
Ranch). While the TRM program seeks sustainability through resource assessment, technology, 
and good evaluation via marginal analysis and enterprise budgeting, Top Ranch begins with 
whole ranch analysis and requires individual assessment of the ranch. The program draws upon 
an integrated team including management economist; marketing specialist; and the animal, 
forage, range, and veterinary sciences. The analysis position begins with the management 
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specialist and utilizes spreadsheet decision aids, Agricultural Financial Analysis Expert Systems 
(AFASE), and Ranch Management Information Systems (Ranch-MIS). To date, the program 
includes only 10 ranches, but they account for over 40,000 cattle and 1 million acres of land. 
Ranchers in the program are economically motivated to improve management and gain 
sustainability. Again, such programs are educational, intensive, slow in their development, and 
require an extramural fee base for their continuance. 


Commodity or Subject Specific Approaches. The commodity or subject specific approach is 
narrower in focus and while it does integrate subject matter and resource people it does not 
attempt to deal with the whole farm or ranch system. For example, the program may address 
a particular cropping system, but does not necessarily deal indepth with the effect of changes in 
other crops or animal programs that may exist on the farm or ranch. 


The TAEX has implemented a number of commodity or subject specific approaches. Such 
programs are intensive and require some redirection of resources, but are most often driven 
through existing budgets and/or leveraging the budget commitment of other groups (e.g., lenders, 
agribusiness, etc.) in a combined integrated approach. Although the programs are slow in 
development compared to traditional disciplinary education emphases, they become visible at a 
faster rate and do not require the rather detailed and meticulous pre-delivery integration and 
synthesis of scientific disciplines and interest prior to delivery. Examples of such approaches in 
Texas include: 


Integrated Resource Management (IRM). The term is broad and is most often associated 


with those educational efforts targeting cow/calf/stocker or livestock operations. Resource 
teams are extensive and include interdisciplinary groups of Extension faculty working as 
teams with private veterinarians, agribusiness personnel, and agricultural lenders. IRM 
programs in Texas are most often given a designated name to emphasize their 
regional/geographic emphasis and priority and includes Beef Herd Improvement Program, 
Operation Ranch Management, Build Better Beef Income, Comprehensive Ranch 
Management, Pork Profit Program, and Sheep and Goat Profit Program. 


Integrated Crop Management (ICM). The term, like IRM, is again broad and reflects the 
efforts to assemble technical terms of Extension faculty and the private sector into commodity 
or subject specific integrated approaches. While the effort is currently less focused in the 
plant sector, programs have been developed in the cotton, corn, and vegetable industries. 


Water Quality. The TAEX and the Soil Conservation Service have developed a number of 
intensive integrated educational efforts that have targeted water quality as a subject. Again, 
the approach involves technical teams of Extension and soil conservation specialists working 
with ranchers in the water quality arena. These educational efforts, referred to as 
hydrological units or demonstration projects, developed through an interdisciplinary team, a 
series of "best management practices” that address water quality through proper use of 
chemicals, redirection of salinity, avoidance of biological contaminants, and proper waste 
disposal techniques. All of the approaches are assessed relative to their economic utility and 
appropriateness to the farm or ranch system. 


Food Safety. The subject of food safety is an integrated approach developed to educate a 
wide array of clientele on the underlying issues surrounding food safety. Extension specialist 
faculty, working as interdisciplinary groups, have team with food retailers, food packers, 
purveyors, and producers to provide educational training ranging from the consumer to the 


29-4 


producer. The foundation of the program employs the Hazard Analysis of Critical Control 
Points (HACCP) program concept that seeks out potential points where food contamination 
can be controlled. 


Problem Specific Approaches. The problem specific approach, while addressing a commodity, 
does not normally address the overall production system, rather emphasis is on an integrated and 
interdisciplinary approach to solving complex problems facing the production of a commodity. 
Such programs are numerous throughout the entire extension system. Space does not permit 
a complete listing of these educational efforts, but a selected sampling includes: 


Integrated Pest Management is perhaps the longest standing and well recognized of the 
problem specific integrated programs. Activities include interdisciplinary efforts that combine 
cultural practices, pest resistant crop plants, biological control, and field scouting for safe and 
efficient use of pesticides. 


Water Conservation Systems are varied, but of low-energy precision application (LEPA). 
Teams of Extension specialists including agricultural engineers, agricultural economists, and 
agronomists have worked with producers to introduce the LEPA irrigation into a number of 
traditional and non-traditional crop systems. The system reduces water requirements by 20- 
25 percent and energy requirements by up to 50 percent due to lower pressure requirements. 
It also provides an excellent vehicle for chemigation -- the precision application of 
insecticides, herbicides, and fertilizers with minimal environmental impacts. 


Summary. Although many professionals in the academic community do not feel that the situation 
is as bad as some environmental groups tend to highlight, it still is in this context of conflict and 
resolution in which Extension professionals will find themselves for the foreseeable future. It is 
a sensitive situation, and care must be exercised to recognize both sides of the issue. The TAEX 
must evaluate viable alternatives that could sustain agriculture both economically and ecologically 
into the next century. Extension has a major responsibility to develop and deliver educational 
programs focused on the issues involved in the sustainable agriculture debate. Ongoing activities 
already are addressing elements of the problems. 


Submitted by:John Beverly 
Assistant Director, Ag and Natural Resources 
Texas Agricultural Extension Service 
Texas A&M University 
College Station, TX 77843-2142 
409/845-4747 (FAX) 409/845-9938 
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VERMONT 


OVERVIEW 


Sustainable agriculture has become a part of the agriculture language and Extension 
Programs in Vermont. We look at sustainable agriculture as the whole farm system including 
the production, management, and marketing of food and fiber without unfavorably impacting 
the environment or profitability. 


Some examples of program involvement and accomplishments include the following: (This 
list does not identify all activities.) 


ACCOMPLISHMENTS 


Voisin Pasture Management - Six pasture walk/workshops with about 90 participants 
have occurred. These sessions have put farmers onto intensively managed pastures 
with practicing farmers and specialists in pasture management, ruminant nutrition, and 
New Zealand management. 


Pesticide Applicator Training - Recertification - For two years running, the pesticide 
applicator training for dairy/crop farmers have focused on water quality, alternatives to 


chemical controls, and integrated crop management. These programs have been 
organized, facilitated and instructed for approximately 500 private and commercial 
applicators in Vermont. 


Old Newspaper for Animal Bedding - Co-sponsored, facilitated, and instructed a day 
long demonstration of shredding and bedding equipment on a Central Vermont dairy 
farm. From this educational effort, many referrals have been made. Approximately 100 
attendees occurred for this demo day. 


Field Demonstrations - Five field demonstration trials were set up to demonstrate and 
evaluate the Pre-sidress Nitrogen Soil Test (PSNT). The field demonstrations were 
viewed by farmers at "twilight" meetings in July and August. A manure management 
trial has been established to assess the differences between fall and spring applied 
manure for corn silage production and nitrate leaching potential. A cover crop study has 
been established to evaluate impacts on surface cover and nitrate leaching potential. 
Both the manure management and cover crop studies were established in response to 
the participating farmer's interest. 


L.I.S.A Conference - "Transitions" - A year-long planning process came to fruition with 
240 people attending a multi-faceted educational conference in January 1990. The 
purpose was to assist people to understand the philosophy and practices of L.I.S.A., 
and to begin the movement of their management toward the concept herein. Farmers 
as well as specialists and researchers gave instruction and led sessions. 
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L.1.S.A. Demonstration Field Day - an off-shoot of the above conference was a July 
event with ridge-tillage, flame weeding, cultivation, apple IPM, Voisin pasture 
management, and sheep management discussed and/or demonstrated in a set of 
workshops with approximately 120 attendees. 


Field Trials - Demonstration trials conducted from 1988 to 1990 compared four tillage 
systems (moldboard, chisel, ridge-till, and no-till) and rye cover crop and residue/harvest 
method (silage vs grain) on two contrasting soils. A field-scale strip trial comparing 
ridge-till and chisel plow systems was established in 1990 in cooperation with Vermont 
Technical College. A field trial comparing different weed control alternatives for corn 
was conducted in 1990 in Essex County. Additional trials were carried out as part of 
other programs - the Lower Missisquoi, the St. Albans Bay, and Nitrogen Soil Test 
projects. These trials serve important functions both as demonstrations for field days 
and farm walks and as a source of Vermont data on nutrient and pest management 
useful in developing better recommendations. 


Vermont Sustainable Agriculture Council - Two members of the Extension Service are 
members of this Legislatively formed Council, which has the charge of recommending 
efforts to boost Vermont's education, research, and services toward the goals of 
sustainable agriculture. A series of 8 "input" meetings have been conducted around the 
state to solicit Vermonters views and suggestions. A report will be made to the Vermont 
Legislature. 


Integrated Crop Management Program Support - The University of Vermont Extension 
Service has provided resource and program support for various integrated crop 


management programs (ICM) in Vermont. 


1.  SP-53, a program sponsored by ASCS to demonstrate using ICM systems to 
reduce pollution of water through reduced use of pesticides and nutrients, was 
implemented by UVM Extension. In 1990, 27 farms planned and implemented 
ICM programs, including 24 dairy/crop farms, two vegetable farms, and one 
orchard. A total of 1860 acres were enrolled. Emphasis was on manure 
management, crop nutrient management and integrated pest management (IPM). 


2. Winooski Conservation District Crop Management Service - The UVM Extension 
Service provided resources to assist in implementing ICM systems on the eight 
farms involved in this program. This program is expanding in 1991. 


3: Champlain Valley Crop Management Association - a farmer operated association, 
UVM extension has provided training and resources to assist in implementing 
nutrient management and IPM. 


Nitrogen Soil Testing - A Tool for Improving Water Quality Through Reduced Nitrogen 
Loading. A Pilot Project for the Northeast - The objective of the project was to reduce 


the potential for nitrate contamination of groundwater from N fertilizer in the NOrtheast 
by reducing N fertilizer loadings; specifically, to design, test, and operationalize a model 
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of how the Pre-sidress Nitrate Soil Test (PSNT) can be implemented in Vermont and 
other states in the Northeast. 


The program was designed to encourage farmers to utilize the Pre-sidress Nitrate Soil 
Test (PSNT) and to remove barriers to its use. It involved activities to establish a 
regional advisory committee; publicize the N test program; provide a soil sampling 
service; make N recommendations; determine and summarize actual farmer practices, 
economic benefits, and farmer acceptance of the test; publicize project results, and 
share experiences with other agronomists in the Northeast. 430 nitrogen samples were 
taken and tested in Vermont in 1990. 


Northeast Organic and Sustainable Farmers Network (NOSFN) - This is an 8-state 


project funded by USDA-LISA and NOFA (Natural Organic Farmers Association). One 
agent involvement included: organizing Farm Field Days in Vermont, reviewing the 
organic/sustainable Production Manual and authoring a portion of it (small fruits and 
vegetables), evaluating initial organic in-service training for Extension personnel and 
presenting at the final training session. 


Trap-out Strategy Developed for Control of the Apple Maqgot Fly - The apple maggot 
fly, Rhagoletis pomonella (Walsh), is a major pest of apple throughout the Northeastern 


United States and requires the application of several insecticidal applications in late 
summer. The trap-out strategy using Ladd traps has been successfully employed at the 
former Corvan Orchard in Charlotte in 1988 and 1989, and at Shelburne orchards in 
1988, 1989, and 1990. The strategy is based on the use of one trap per acre of orchard 
as well as traps placed in wild or unsprayed apple within 500 meters of the orchard 
boundary. A protocol is being developed which will permit commercial orchardists to 
utilize the strategy and preclude the use of late season toxicants. 


Over 200 fruit have been examined at each site each year with no detectable maggot 
injury. At the Shelburne site during the 1990 season, every other trap was baited with 
washed cells of a bacterium (Enterobacter Agglomerans) isolated from adult female 
flies. Traps so baited resulted in significant increases in fly captures compared to 
unbaited traps. In addition, almost 2X more gravid females were captured, indicating 
a real potential for success. 


Dairy Farm Conversion - Involved with several other agencies and organizations in the 
development of a research and education project to investigate the economic potential 
and consequences of converting from a "conventional" to a "sustainable" system for 


dairy farming. 


5 State-Multi-Disciplinary LISA Project - Over the past two and a half years, cooperators 
of the Northeast LISA Apple Project have pursued a holistic approach to the 
development of a more sustainable production system using DRCs (disease resistant 
cultivars), integrating economic, horticultural, and pest management research. 
Cooperators have established 19 new DRC planting sin the five cooperating states to 
supplement eight DRC plantings which predated the start of this project. Nine of these 
27 plantings are on commercial farms. We now have over 4,000 trees and at least 38 
names and numbered cultivars available for data collection. Cooperators have already 
accumulated a significant volume of data on various horticultural aspects of DRCs, on 
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pest control strategies that will be essential for DRC plantings, and have initiated an 
economic analysis of new DRC plantings. During the next 3 growing seasons, we 
propose to continue the research as outlined. 


Rapid information dissemination has always been a priority of this project and it will 
remain so. We have jointly published two issues of the Northeast LISA Apple 
Newsletter which has 1245 active subscribers in 39 states and 6 foreign countries. We 
have written and published a Management Guide for Low-Input Apple Production which 
should serve as an important resource for commercial growers, extension personnel, 
and backyard farmers. In addition, project cooperators have made 53 presentations at 
grower and professional meetings or workshops; literally thousands of people have been 
provided with information. We propose to continue our educational efforts, including the 
Newsletter and presentations, and anticipate hosting 2 major workshops during the next 
3 years. 


Systems Approach - One agent writes on "a sustainable agriculture effort in Addison 
County which | identify as intensive pasture management. The effort involved three 
farms, one farm | tracked the progress of the 15 acre pasture from the previous year, 
and | have recorded observations as data. | should mention for the sake of method that 
| have tracked this 15 acre pasture for 4 years and the feed analysis referred to below 
has not been taken on exactly the same data annually, but reflects a June "first cut”. 


During 1990, three dairy farms averaging 35 cows in the milking herd identified an 
expressed need to decrease forage production input costs and feed costs without 
sacrificing milk production. A major strategy employed to meet these objectives was to 
adopt intensive pasture management through a planned rotational grazing system for 
the milking herd. The average pasture size was 18 acres or a Carrying capacity of 2 
cows per acre. The investment which included only temporary fencing materials and 
a fence charger is estimated to be less than $15 per acre. The documented results 
from one farm were impressive with an increase in carrying capacity from 2 cows per 
acre to 2.4 cows per acre. Forage analysis compared to the previous year reflects an 
increase in forage protein from 14% C.P. in 1989 to 18% C.P. in 1990; NEL levels 
increased from 56 mcal to 68 mcal. There was no tillage nor fertilizer with the exception 
of direct manure deposits. The pastures were clipped once annually. The intensive 
management of the pastures is estimated by the producers to have displaced 
approximately 45 tons of mechanically harvested feed and increased per acre yield by 
approximately 50%. 


In 1991 the program will be expanded to address livestock watering systems for the four 
farms currently under the effort and introduce intensive pasture management to an 
additional three farms." 


Kitchen Meetings - A series of kitchen meetings to discuss whole farm management for 
Sustainable Agriculture will be held in one county. They will address the best 
management practices that can be used in the areas of finance, dairy herd health, and 
nutrition and integrated crop management to increase the knowledge of the audience. 
The primary audience are dairy farmers with the meetings being an extension of the 
cost control meetings currently being completed. 
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Small Fruit and Vegetable IPM Certification - This project is in the planning stage. IPM 
standards from nearby states will be adapted to Vermont. They may be used as part 


of the ASCS SP-53 program, Integrated Crop Management. Regardless of SP-53 
participation, some growers that use synthetic materials in an environmentally 
responsible manner would like positive public recognition, similar to certified organic. 
Those that document their adherence to the standards will earn IPM certification, and 
will have the option to market their crops with an IPM label. 


OUTLOOK/FUTURE DIRECTION 


We plan to continue to pursue some of the same objectives and program activities. 


Submitted by: Don McFeeters 
Asst Director, ANR 
Morrill Hall 
University of Vermont 
Burlington, VT 05405 
802/656-2992 (FAX) 802/656-8642 
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VIRGINIA 


OVERVIEW 


During the past decade increasing concerns for the economic viability and ecological 
Sustainability of agriculture have produced an accelerated search for alternative farming systems. 
The concept of sustainable agriculture has emerged which addresses multiple objectives: 
increasing agricultural profitability, minimizing undesirable environmental impacts from farming, 
conserving energy and natural resources, and fostering a safe and healthy food supply. Both 
long and short term goals are considered, as well as farmer and societal interests. Economic and 
environmental sustainability becomes a criteria to evaluate the appropriateness of both farm 
practices and public policy. Sustainable agriculture is thus a goal to be worked towards, a 
philosophy, and a constantly evolving system of farming practices and public policies. 


Because of documented as well as perceived problems associated with the use of agricultural 
chemicals in modern agriculture, considerable attention has been focused on approaches to 
reduce the need for these inputs. The term low-input has evolved which implies a reduction of 
external production inputs (i.e., off-farm resources such as fertilizers, pesticides, and fuels). 
Emphasis is placed on optimizing the management and use of on-farm, renewable resources to 
minimize reliance on off-farm, purchased inputs. Like sustainability, low-input is a relative term 
lacking in precise definition, but forms a framework to examine specific farming practices and 
systems. A fundamental assumption underlying the sustainable agriculture concept is that 
farming systems can be redesigned to better utilize naturally-occurring beneficial ecological 
processes such as nitrogen fixation, nutrient cycling, allelopathy, and biological pest control. 


In Virginia, sustainable agriculture programs have focused on two main areas: (1) expanding the 
research base on more sustainable farming practices and systems, and (2) developing 
educational programs on sustainable agricultural practices and systems for farmers, and 
extension and agribusiness professionals. It should be emphasized here that many on-going 
educational programs by the Virginia Cooperative Extension Service, the Soil Conservation 
Service, the Virginia Department of Agriculture and Consumer Services, and other state and 
federal agencies contribute directly to these objectives. Likewise, many research programs at 
Virginia Polytechnic Institute & State University and Virginia State University have been and are 
continuing to expand the knowledge base for a more sustainable agriculture, even though these 
educational and research programs do not carry the "sustainable agriculture” label. 


For example, a large scale education and demonstration project by Virginia Cooperative 
Extension Service and the Virginia Division of Soil and Water Conservation has focused on more 
efficient use of animal manures for crop fertilization. This project has had a dramatic impact 
throughout the state in terms of reducing chemical fertilizer use and reducing groundwater and 
surface water contamination by animal wastes. This "nutrient management” program contributes 
directly toward the goals of a more sustainable agriculture, yet this program operates quite 
independently of any designated "sustainable agriculture" program. Many other programs like 
this exist, such as statewide Integrated Pest Management (IPM) programs, but to summarize 
them all is beyond the scope of this report. 


Therefore, the following report on sustainable agriculture program activities in Virginia relate to 
specific research and educational activities conducted since 1986 under the auspices of the 
Virginia Tech Sustainable Agriculture Program. Aan interdisciplinary, inter-agency advisory 
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committee was formed in 1986 to generate new ideas for expanding Extension Service activities 
relating to sustainable agriculture and to foster new research projects. An interdisciplinary 
research/extension group formed in 1988 to develop a project funded by the USDA Low Input 
Sustainable Agriculture Program. 


ACCOMPLISHMENTS 


Establishment of a Long-Term, Crop-Livestock Systems Comparisons Study 


A farm scale (80 acre, 48 cattle) experiment was established in 1988 at the VPI&SU research 
farm to compare a conventional crop livestock system typical of the mid-Appalachian region with 
an experimental low-input system. This is a replicated experiment (4 replications of 10 acres 
each for each system) intended to be in place at least 10 years. Crops grown in these systems 
include fescue, red clover, alfalfa, corn, wheat, and millet. Steers will graze forages grown within 
each system and be fed other harvested feed from each system. Animal health and performance 
will be monitored. Total system economics will be evaluated, as well as long term systems 
effects on soil parameters and insect and weed populations. Faculty members and graduate 
students from six academic departments are involved in this study. 


Development of Low-Input Corn Production System 


Several on-farm research/demonstration projects have been conducted to evaluate various 
components of a low-input corn production system. In a two year study, corn grown following 
winter annual legumes without any additional N fertilizer produced equivalent corn silage yields 
to corn grown without legume cover crops plus 125 Ibs N/acre. In another project, mowing winter 
rye cover crops was compared to conventional desiccation with paraquat herbicide for no-till corn 
production. In five on-farm studies, the mowing treatment produced an average net benefit of 
approximately $40/acre more than using the herbicide. In a third study, now in the second year, 
a ridge-till corn production utilizing mowed winter annual rye/vetch cover crops has been 
developed to evaluate low-input weed control practices. Herbicide requirements have been 
reduced by more that 75% in this study. Several Extension-sponsored field days have been 
conducted at these sites to communicate research findings to farmers. 


Expert System Development for Planning Whole Farm Crop Rotations 


A prototype computer-aided decision making system called CROPS (Crop Rotation Planning 
System) has been developed for farm-level planning. This program uses artificial intelligence 
techniques to generate crop rotation plans for individual farms, implementing low-input 
sustainable practices and comparing these plans with conventional alternatives. It answers a 
fundamental need in the pursuit of a sustainable agriculture because it is impossible to implement 
low-input sustainable practices without addressing the whole-farm planning problem. Planning 
crop rotations involves or influences (1) the entire acreage of the farm, (2) tillage and soil 
conservation plans, (3) pest management, (4) use and purchase of fertilizers and lime, (5) farm 
economics, (6) farm diversification, and (7) livestock requirements and operation. 


CROPS is now under further development, having received additional financial support from the 
1990 USDA LISA program. The final version will not only generate crop rotation plans that 
implement low-input practices, it will also analyze the plans generated and allow the farmer-user 


to compare the generated plans with alternatives. The system will include simulation models for 
estimating soil erosion and for analyzing the financial status of the farm under various alternative 
combinations of crop mixes, farm program participation, and machinery complement. 


Extension Educational Programs 


Several educational programs for farmers, extension, and agribusiness personnel were conducted 
through the Virginia Cooperative Extension Service to provide practical information on sustainable 
farming practices and systems. These included the following: 


1. A 1-day training session on sustainable agricultural systems was held for extension 
agents as part of their annual in-service training. Extension agents learned new 
low-input practices that can be used across a wide array of cropping systems, as well 
as additional sources of information to serve interested clientele. 


2. The statewide Virginia Conference on Sustainable Agricultural Systems, 
March 13-14, 1989, in Charlottesville was cosponsored by the Virginia Cooperative 
Extension Service, the Virginia State Horticultural Society, and the Virginia Division of 
Soil and Water Conservation. 


3. A multicounty farmer educational meeting on sustainable agriculture in Amelia County 
was cosponsored by the Virginia Cooperative Extension Service and the Virginia Farm 
Bureau Federation. Multicounty grower meetings on sustainable agriculture were also 
conducted at two other locations in 1989. 


4. A research update in-service training session on LISA projects for extension agents 
of the Virginia Cooperative Extension Service West-Central District was conducted by 
LISA project personnel. 


5. A low-input sustainable agriculture field day in August, 1989, at the VPI&SU 
Agricultural Research Farm, Blacksburg, Va. 


6. A statewide conference entitled "Farming for Profit and Stewardship” was held 
March 15-16, 1990, was cosponsored by Virginia Cooperative Extension Service, 
Virginia Department of Agriculture and Consumer Services, the Soil Conservation 
Service, and other groups. 


FUTURE PERSPECTIVES 


A fundamental change of production paradigm, from managing industrial inputs to managing 
ecological processes, is essential for the transition to a more environmentally sound, sustainable 
agriculture. Expansion and documentation of the scientific basis of agroecology and translation 
of this knowledge into site-specific, usable information form the challenge for agricultural 
researchers and educators. Also important is the acquisition, evaluation, and horizontal 
distribution of the indigenous, local knowledge that exists among farmers. 


Considerable disagreement exists, however, among researchers and Extension personnel 
concerning the goals and practices of sustainable agriculture. Some see sustainable agriculture 
as a thinly-veiled form of organic farming; others see it as merely another term for “best 
management practices" they’ve been researching and promoting already. Many farmers and 
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agribusiness people are resistant to any philosophy that involves a reduction in the use of 
agricultural chemicals. Continued dialogue will be required to clarify misunderstandings of the 
goals and approaches needed to move towards a more sustainable agriculture. 


From an Extension perspective, the Virginia Sustainable Agriculture Program will focus on 
expanded on-farm demonstrations and field days to communicate practical methods of farming 
for both profitability and land stewardship. Developing relatively long-term, whole farm systems 
demonstrations will be necessary to communicate the potential long-term benefits of integrated 
systems. 


Submitted by: John Luna 
Extension Specialist, Sustainable Agriculture 
312 Price Hall 
Virginia Polytechnic Institute 
and State University 
Blacksburg, VA 24061 
703/231-4823 
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VIRGINIA 


OVERVIEW 


The mission of the Agricultural component of the Cooperative Extension Service at Virginia State 
University is to provide educational programs that improve the quality of life of all Virginian 
landowners but focuses on small and part-time farmers and landowners with limited resources. 
The general philosophy that guides these educational programs is that small-scale agriculture 
systems are much more sustainable in both environmental and economic respects than large- 
scale agriculture systems. 


Program Infrastructure 


The Sustainable Agriculture Program focuses on organic food production, diversification and 
Water Quality. The program is implemented through multi-disciplinary teams of Extension 
Specialists, researchers and program aides. Leadership for the program is provided by the 
Assistant Extension Administrator for Programs. 


ACCOMPLISHMENTS 


Organic Food 


The Extension Program provides demonstrations, publications and seminars across Virginia in 
organic food production. This is not reduced use of chemical fertilizers and pesticides. This 
program advocates absolutely no use of synthetic inputs in the production of livestock, grain 
crops, forestry crops, fruits and vegetables. 


Organic food production systems are necessarily small in scale and are imminently sustainable. 
There is no soil erosion. No herbicides are dripping into groundwater reservoirs. The consumer 
market demand for "certified organic" beef, poultry, eggs, fruit, vegetables, grains and even 
tobacco is strong. An extremely enthusiastic audience of small and part-time farmers who want 
to discontinue using synthetic chemicals help plan, promote, implement and evaluate these 
programs. 


Diversification 
Agriculture diversification as it relates to small, part-time and limited resource landowners is 
another strong component of our Sustainable Agriculture Program. The Cooperative Extension 


Service at Virginia State University provides information on the commercial production and 
marketing of the following crops and livestock products: 
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Royal Paulownia Trees 
Hybrid Striped Bass 
Culinary Herbs 
Oriental Vegetables 
Meat-type Goats 


Organically Grown 
Produce 

Organic Beef 
Goldenseal 

Oyster Mushrooms 


American Ginseng 
Ostriches 

Vietnamese Potbellied Pigs 
Angora Goats for Mohair 
Everlasting Flowers 


Range Poultry 
High-Density Apple Orchard 


Channel Catfish 
Freshwater Shrimp 
Rainbow Trout 


Medicinal Herbs 
Aromatic Herbs 


Thornless Blackberries 
Table Grapes 


Shiitake Mushrooms 

Rabbits 

Belgian Type Endive 

Hydroponic Lettuce 
and Tomatoes 

Snow Peas 


Elephant Garlic 
Crayfish 


Through development and support of grower associations such as Appalachian Mushrooms 
Growers, Mid-Atlantic Fish Farmers, Virginia Greenhouse Growers Association, Virginia Herb 
Growers and Marketers Association and the Virginia Association of Biological Farmers, producers 
of new and speciality crops gain education, buying power and marketing power. Development 
of grower associations are a vital role of our Extension Service. Work within and among these 
producer associations consisted of 36,600 man hours at a cost of $183,000. 


The Extension Service provides information through conferences, farm tours, economic budgets, 
publications and field demonstrations. Audiences are attracted to these educational programs 
from eight different states. Approximately 5,000 landowners in Virginia participate in our 
diversification programs. 


Water Quality 


The Water Quality Program assists limited resource farmers in obtaining information necessary 
to protect the quality of their water supply. Virginia State University has implemented a special 
information delivery system that has been successful in reaching Limited Resource audiences 
through the use of program aides. 


The USDA Soil Conservation Service, and Extension Water Quality Program utilized 5 Program 
Aides in 10 Southside Virginia Counties. The program aides conducted 117 different meetings 
reaching 2,093 clientele in 18 different types of community groups or organizations. Eleven 
referrals of major problems were referred to the Soil Conservation Service by program aides in 
this 4-month intensive awareness programming effort. The program utilized a total of 2,500 man 
hours at a cost of $18,000.00. It has been shown through informal evaluation that the program 
has been successful and several local goveming bodies have expressed an interest in the 
continuation of this type of program as well as various clientele. 
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FUTURE/OUTLOOK 


The true barometer of our Sustainable programming effort will come later as we observe a 
change in practice by our clientele. 


It should be noted that their is an increase in demand for Sustainable Agriculture Programming 
by key community leaders and local governmental officials. This is a positive indicator that 
Sustainable Agriculture and natural resource program will become mainstream. 


Submitted by: Mitchell Patterson 
Extension Specialist 
Virginia State University 
Box 540 
Petersburg, VA 23803 
804/524-5961 (FAX) 804/524-5967 
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WEST VIRGINIA 


OVERVIEW 


West Virginia’s general Agricultural Program and Sustainable Agricultural Program has three 
basic generic objectives. 


1. Ensure a profitable farming operation. 


2. Protection of the environment during the production/processing/ 
marketing phases (water quality, air quality, soil conservation). 


3. Producing a quality/nutritious food free from undesirable residues. 
A basic group of programs focus on achieving those broad objectives. 


soil testing 

variety recommendations 

corn hybrid trials 

pesticide recommendations 

integrated pest management program 

integrated crop management program 

animal and crop waste management 

standards for applying municipal wastes to agricultural lands 
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ACCOMPLISHMENTS 


West Virginia does not have much level land and as a consequence a good deal of emphasis 
is placed on pasture and forage crops. Programs on creep grazing, pasture rotation, intensive 
grazing, brush control, fencing, water development have contributed to improved pasture 
utilization for many years. More recently no-till seeding to improve species have been introduced 
and intensive grazing systems are being demonstrated on selected farms. All of these programs 
are directed at making livestock farms more efficient and competitive. 


Another successful extension venture is the corn no-till program. In recent years, West Virginia 
has ranked in the top five states in the percentage of com planted by no-till methods. 


West Virginia Conservation Farmer Program integrates all of the above programs. This program 
seeks to identify annually the farm which best exemplifies the ideal conservation farming 
operation. To win, competing farms must be able to effectively integrate crops, pasture, livestock, 
and conservation into a successful Cooperating unit. Participants of this program serve as 
positive role models for other farms in their communities. 
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To highlight an accelerated extension concern for sustainability, a center for Sustainable and 
Alternative Agriculture has been designated. Several functions currently underway in the center 
are: 


o development of a relevant resource library 

© assisting the state in developing organic production certification standards 

0 __ pilot on-farm composting demonstrations 

0 direct communication with agents, producers, gardeners on pest management and 
nutrient alternatives 

oO __ assist in identifying needed research 


Submitted by: Ed Collins 
Ag, Forestry, and Community Development 
West Virginia University 
P. O. Box 6108 
Morgantown, WV 26506-6108 
304/293-6131 (FAX) 304/293-6954 
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WISCONSIN 


OVERVIEW 


Various definitions for sustainable agriculture have been proposed, but most included the 
components of profitability, resource protection, consumer product safety, and viability of rural 
America. Development of sustainable agriculture programs by the University of 
Wisconsin-Extension has resulted in the following working definition: 


"Agriculture is sustainable when the systems and strategies employed enhance or 
maintain the ability of agriculture to meet broadly defined human needs indefinitely 
within the context of profitability and competitiveness. These systems must function 
such that soil does not erode beyond its replacement rate. Water supplies must not 
be depleted or threatened. Pest control strategies must not further threaten 
endangered species or pose significant health hazards to farmers and their families, 
their neighbors, or consumers. These strategies must have long-term effectiveness 
and be adapted as pests and problems change. Therefore, sustainable agriculture is 
based on using best available management within the complexity and interdependency 
of natural systems. Sustainable agriculture cannot be confined to organic or low-input 
definitions. These (sustainable agriculture) systems are management-intensive, 
eco-sensitive, and people-oriented." 


University of Wisconsin programs in sustainable agriculture are coordinated through two 
committees: 1) extension efforts are planned, coordinated, and executed by the Sustainable 
Farming Systems committee; and 2) research and teaching programs are developed and 
coordinated through the newly-formed Center for Integrated Agricultural Systems. The mission 
of the Center is to foster and support applied interdisciplinary research related to agricultural 
sustainability, including economic viability and resource protection. The Center will develop and 
coordinate research, outreach, training, and education programs to assist farmers as they 
implement practices to protect our state’s water resources while retaining or increasing both farm 
profitability and the viability of rural communities. In addition, these programs will also address 
the important interrelationships among agricultural policies, rural economic development, 
environmental concerns, food quality, and farming systems. These efforts will be interdisciplinary 
in nature and will include work such as system evaluation of long-term crop rotations, 
livestock-pasture systems, watershed studies incorporating physical and socio-economic 
approaches, and studies of relationships of farm structure (number and type of farms) and rural 
communities. The Nutrient and Pest Management program is an Extension activity that is part 
of the Center. This program has placed regional specialists throughout the state and currently 
focuses on the development of best management practices for Wisconsin crops. The Center is 
funded at slightly less than $600,000 for the 1989-1991 biennium. 


In addition, the Wisconsin Department of Agriculture, Trade and Consumer Protection (WDATCP) 
has operated a sustainable agriculture program since June 1987, focusing on various practices 
and technologies that reduce our dependence on specific purchased petroleum-based inputs. 
The program’s basic purpose has been to fund and coordinate demonstration projects throughout 
the state in order to publicize and promote farm practices that demonstrate energy savings, 
environmental benefit, and farm profitability. Projects were selected and funded through a 
competitive grant system conducted with the help of a citizen advisory council. 
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To date, grant rounds have been completed with the funding of 77 projects at just over a total 
of $1.5 million. About half of the projects are headed by University of Wisconsin applied 
researchers and/or extension personnel. Subject matter of some of the projects includes: 


Pasture management and forages; 

Integrated pest management; 

Conservation tillage; 

Manure and nutrient management; 

Alternative crops and products; 

Farmers network development; 

Whole-farm economic analysis; 

Surveys on perceived and encountered barriers to reducing purchased chemical 
inputs. 
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ACCOMPLISHMENTS 


Although topics emphasizing the efficient use of all agricultural resources have been integrated 
into multidisciplinary enterprise-oriented extension programs for many years, specific programs 
and activities using the title of sustainable agriculture have been conducted since 1987. Major 
efforts have included: 


1. Conducting a series of conferences for individuals interested in sustainable agriculture 
and the practices commonly associated with the term (three in 1988 and six in 1990). 
These programs have emphasized research findings on the efficacy, applicability, 
economic viability, and potential limitations of various production methods and systems. 
In 1988, the meetings stressed existing research results, whereas in 1990 emphasis 
was placed on recent, on-going projects. A proceedings was provided to all attendees. 


2. Very little written information has been available specifically identified as appropriate 
for those who identify with the term sustainable agriculture. Therefore, a series of 
Extension Fact Sheets was created under the overall heading of Management Guides 
for Sustainable Agriculture. To date, ten of these publications have been completed. 
Example titles include "Using cover crops in sustainable agriculture,” "Field and forage 
crop disease control without chemicals," “Interpreting soil test results and 
recommendations in sustainable agriculture," "Nutrient crediting for manure," and 
"Managing insects in sustainable agriculture." About 2000 sets of this series have 
been distributed in Wisconsin, lowa, Illinois, and Minnesota. 


3. Substantial interest exists in alternative crops of many kinds. A loose-leaf notebook 
("Alternative field crops manual") containing production, utilization, and marketing 
information on many alternative crops is being jointly created by Wisconsin and 
Minnesota. To date, about 15 chapters are complete (e.g., adzuki bean, amaranth, 
canola, flax, lupine, spelt), and another 30 or so are planned. Copies of the manual 
have been placed in the county extension offices of both states. 


4. 1n1989, the University of Wisconsin-Madison College of Agricultural and Life Sciences 


held "listening sessions" at five locations around the state, "to seek ideas and 
suggestions from interested citizens for future research and extension programs in 
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sustainable agriculture and related areas." Although not restricted solely to discussion 
of sustainable agriculture, the meetings were oriented toward that farm approach. The 
underlying philosophy behind these meetings was to create an atmosphere where 
open discussion could occur without fear of someone criticizing or passing judgment 
on the suggestion. Toward that end, several steps were taken to establish as 
non-threatening environment as possible: (a) The meetings were not held in Madison; 
(b) Non-University moderators interested in, or identified with, sustainable agriculture 
led the group work sessions; (c) University participants were instructed to not try to 
rebut any proposed idea or to use the group sessions for teaching; (d) County faculty 
developed some individualized publicity for identified sustainable agriculture advocates 
in addition to traditional advertising. The primary activity was the group workshop 
sessions where all present attended two sessions to express their concerns and ideas 
on: soil management systems, animal management systems, resource (soil and water) 
protection, and socio-economic/community implications. At least two county and 
UW-Madison faculty were assigned to keep an accurate record of all suggestions, 
criticisms, or ideas generated. When completed, the discussion from each of these 
sessions was summarized for the whole meeting by a UW faculty member with the 
help of county extension faculty and the non-University session moderator. A 
proceedings that contained copies of the papers presented, individual workshop 
reports, a summary of ideas presented, and a list of all attendees was mailed to each 
of the participants after the last meeting. 


Several broad trends for research and extension needs in sustainable agriculture surfaced: (a) 
the University should provide research and extension programs to help farmers through the 
conversion process to more sustainable systems; (b) research is needed on various practices and 
system altematives such that informed decisions about specific practices can be made; (c) 
research mush be more holistic conceptually and examine policy and structural implications of 
various systems; (d) efforts in related basic research such as crop breeding for improved nutrient 
efficiency should be continued; (e) programs need to include more information on alternative 
nutrient and pest management systems; and (f) the impacts of various systems on the 
environment need to be delineated. 


FUTURE/OUTLOOK 


The recent attention on sustainable agriculture has had several clearly-identified benefits, 
including the increased attention associated with agricultural issues such as environmental 
impacts, food safety, family farm structure, and soil conservation. It has resulted in universities 
being able to demonstrate that they have been conducting applicable research and has resulted 
in new funding made available. Communication with more diverse audience groups has 
improved, and farmers have become more involved in setting research and extension agendas. 
However, some negative aspects of sustainable agriculture and its advocates have also surfaced. 
Many of the systems being promoted require the substitution of labor/management/machinery for 
the currently-used practices. Wide-scale adoption of sustainable agriculture will require policy 
changes since food costs are policy controlled, markets are international in scope, and 
widespread increases in animal agriculture is unlikely. Current economics are favorably affected 
by using inputs and in many cases technology has been used to solve problems. From our 
perspective, we see a dichotomy developing within sustainable agriculture. Academics, policy 
makers, and spokes persons for sustainable agriculture recognize the many components and 


34-3 


goals of sustainability, all oriented around improving research efficiency. To the practitioner, 
however, sustainable agriculture is equated to severely reduced or eliminated inputs. Second, 
the label appears to cause some apprehension on the part of some potential adopters and there 
does not appear to be an expanding audience willing to identify with the term. For these reasons, 
we believe that the concepts, issues, and practices associated with sustainable agriculture will 
become increasingly integrated into established programs, but that the label itself may well fall 
into disuse. The broader concept of the systems approach to research and extension will prevail, 
resulting in an ability to maintain communication with a variety of audience groups through more 
targeted programming. 


Submitted by: R. M. Klemme 
International Ag Programs 
240 Ag Hall - Univ of Wisconsin 
1450 Linden Drive 
Madison, WI 53706 
608/262-1271 (FAX) 608/262-8852 
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WYOMING 


OVERVIEW 


The concept of sustainable agriculture has arisen out of controversy about food production and 
environmental protection--a conflict between short-term profitability and profit stability. As defined 
by congress, sustainable agriculture practices are those that are economically, socially and 
environmentally acceptable. There is division over the amount of change that is necessary to 
meet this goal. It is generally agreed that solutions are site-(farm/ranch) specific. It could mean 
simply a reduction in inputs, perhaps a change in input (tillage for herbicides), or a radical change 
in which the management unit (farm/ranch) is operated as an independent single system. The 
latter represents the most radical and, in the minds of many, the most ideal system. 


History. The University of Wyoming has been actively involved in examining sustainable 
agriculture systems suited to Wyoming's high cool, and dry production conditions. The level of 
activity has grown with the organic farming movement of the 1960’s and 1970’s and the concerns 
over food safety, water quality and economic instability that impacted traditional farming practices 
during the 1980’s. The availability of USDA LISA funds in 1988 has meant even more activity 
focused at the complex issue of agricultural sustainability. 


ACCOMPLISHMENTS 


Ongoing Programs 


LISA Funded Activities. The nonirrigated cereal/iegume rotations for reduced fertilizer input 
and soil erosion project is part of a six state LISA funded project. The effort is in close 
cooperation with Montana State Universities legume adaptation investigations directed by 
J. Sims. 


Approaches 


1. Review of historical Wyoming data on rotational research on legumes. 


2. Survey of producers on nonirrigated production practices reaching 99% of all producers 
with a 49% response rate. This survey dealt with inputs and rotation practices. 


3. Research assessing legume adaptation to Wyoming’s nonirrigated conditions. 


Progress to Date 


1. Review of historical data. Long term rotation records (approximately 40 years) from 
research and extension centers has been examined. Publications from these and 
other studies that were conducted primarily up until 1950 have been compiled and 
added to the database. Review of historical data says loss of water is the problem 
with legumes in rotation, yet other data shows no effect between legumes and summer 
fallow. Such discrepancies maybe due to possible higher intrinsic nitrogen content of 
soil recently brought into production and that legume plow down was according to 
calendar date rather than soil moisture content. 
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2. 


3. 


Producer survey. This mail survey was designed to monitor trends as well as present 
(past 5 years) practices. Key points on present practices: 1) Over 30 different 
rotations are being used. 2) 65% of respondents used a wheat/fallow rotation, 3) 5% 
of producers used a legume in rotation, 4) 19% of respondents did not use any 
herbicide, 5) 55% of respondents did not use any insecticide, 6) 36% of respondents 
did not treat their seed, 7) 61% of respondents did not fertilize, 8) 26% of respondents 
used animal manure, and 9) 9% of respondents have used green manure in the last 
5 years. 


Key trends or changes over the last five years are 1) 24% of total nonirrigated acres 
have enrolled in CRP, 2) 28% of the respondents have increased herbicide use while 
14% are using less with the major reason for increase being preparation for CRP, 3) 
insecticide use was increased by 46% of the respondents and decreased by 21% with 
the reason for increase being primarily Russian wheat aphid control with some increase 
for grasshopper control (1 respondent did decrease use for health reasons), 4) 15% 
of the respondents are using less seed treatment than five years ago with only 1% 
saying they used more, 5) both petroleum-based fertilizer and animal usage was 
basically unchanged overall, 29% felt they were using more and 28% felt they were 
using less petroleum-based fertilizer, 7) 21% of respondents used less or in an equal 
proportion more green manure, 8) tillage practices were changed from those of 5 years 
ago by 44% of the respondents with no trend toward a particular practice. They ranked 
reasons for change in tillage practices as conservation of moisture, first; conservation 
of soil, second; and weed control, third. Of low priority were labor, chemical costs, 
fertilizer, fuel, equipment costs, or a farm program. 


Research assessing adaptation of legumes to nonirrgated rotations. Twenty legumes 


to be evaluated for their adaptation as a green manure were planted in the spring of 
1988 on nonirrigated cropland to evaluate their ability to replace summer-fallow and 
supply nitrogen in the fallow/winter wheat cropping system. Fifteen of these plus five 
new species were also evaluated in 1989. Annual cereal crops were planted as a 
bioassay following the legumes to evaluate the green manure contribution. Barley was 
established in 1989 on the 1988 legume plots. An uncontrollable Russian wheat aphid 
infestation allowed for only a biomass evaluation of the barley. Barley yield was 
superior when following sapo gamma medic, parapento gamma medic, jemalong barrel 
medic, marvel shaftal clover, and bigbee berseem clover small-seeded species. Ultra 
lupin was the superior large-seeded species. Barley yield following the small seeded 
legumes was at least 25% less than from the summer fallow check treatment. The 
reduced barley yield following legumes is attributed to soil water used by the legumes. 


A poor stand, and, as a result, severe weed invasion, occurred for many of the legume 
species seeded in 1989. Legume and weed yields were determined before tillage and 
establishment of winter wheat in the fall of 1989. Superior yielding legumes were NC8- 
3 chickling vetch, Robinson snail medic, Austrian winter pea, and tinga tangier flatpea. 
These species plus semi-SI feed pea were also the most competitive with weed growth. 


Dry conditions at establishment were believed to be the reason for failure of many of 
the small seeded legume species in 1989. Total above-ground plant nitrogen returned 
to the soil was the highest for NC8-3 Chickling vetch at 68.4 kg/ha followed by Austrian 
winter pea, and Robinson snail medic at 49.3 and 40.5 kg/ha, respectively. Winter 
wheat planted back and harvested in 1990 produced the highest yields from the plots 
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previously producing NC8-3 Chickling vetch and Robinson snail medic of all the legume 
plots. In fact NC8-3 Chickling vetch which produced yields of 816 kg/ha winter wheat 
was similar to the fertilized checks. Austrian winter pea, because it reseeded itself 
producing considerable biomass, was the lowest in winter wheat production at 366 
kg/ha. The correlation across the other 19 legumes between above-ground plant 
nitrogen incorporated and subsequent production of winter wheat was 0.73: 

Legume adaptation studies are being conducted again in 1990 as well as a study to 
evaluate water-use efficiency (N returned to soil divided by water used) and plow-down 
dates, with two selected legumes, which would conserve sufficient moisture for cereal 
crop establishment. Abnormally, high precipitation conditions following planting meant 
that 8 out of 18 legumes in the adaptation study failed to established. Of those that 
did establish Austrian winter pea, Semi-SI feed pea, Robinson Snail medic, Red Chief 
lentil, and Indianhead lentil were superior biomass producers. 


Descriptive Titles of Additional Activities 
Conservation tillage in annual crops - J. Krall, S. Miller and J. Fornstrom. 
Winter annual legumes for irrigated cropland - J. Krall. 
IPM for sugar beets and small grains - D. Legg. 
Alternative forage crop species evaluation - D. Koch. 
Small grain variety adaptation evaluation - J. Lauer and J. Krall. 
Alfalfa variety adaptation evaluation - A. Gray. 
Vegetative interference for control of leafy spurge - D. Koch and T. Whitson. 
Mountain meadow and pasture interseeding - D. Koch. 
Alternative cash crop evaluations - J. Lauer, S. Knox, and J. Krall. 
Selection in sainfoin for seed protein - R. Delaney 
Intercropping forage species for pest control - F. Gray. 
Genetic improvement of stress tolerance in alfalfa - R. Groose. 
Spoke wheel injection for improved fertilizer placement - A. Blaylock. 
Conferences & Proceedings. The Wyoming Chapter of The Soil and Water Conservation 
Society sponsored a conference "Alternative Agriculture - Sustainable and Profitable?" The 


conference was held in Casper, March 23-24, 1990. Copies of the proceedings can be 
obtained by writing Chris Mahelona - SWCS, 8408 Hildreth Rd., Cheyenne, WY 82009. 
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FUTURE PROGRAM OUTLOOK 


The forementioned projects are continuing and funded through various sources. LISA grant funds 
will be used for nonirrigated cereal/legume research through 1991. An effort to renew the project 
will be made expanding activities to irrigated systems. In addition it is anticipated that additional 
LISA funds will be sought to enable participation in the SMART farm management decision 
support system. 


Submitted by: James M. Krall 

Associate Professor of Agronomy 
College of Agriculture 

Research and Extension Center 
University of Wyoming 
Route 1, Box 374 
Torrington, WY 82240 
307/532-7126 
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